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SYNOPSIS 


Since the publication in 1967 of the Society’s Code of Prac- 
tice for the Construction and Survey of Ships’ Cargo Handling 
Gear, there have been various developments which have 
necessitated the publication, not only of an updated code, 
but of a more comprehensive one which would cover all the 
Society’s activities with respect to marine lifting appliances. 
The recently published code therefore has the more general 
title Code for Lifting Appliances in a Marine Environment. 


The paper will discuss the wider content of the Code, and 
provide general background to developments in this area of 
the Society’s activities. In particular, the contents will cover 
developments, approval criteria, survey and test procedures 
for both certification and class aspects of the following 
lifting appliances: 

(a) Ships’ derricks and cranes. 

(b) Offshore cranes. 

(c) Floating cranes. 

(d) Launch and recovery systems for diving and submersible 
operations. 

(e) Lifts and ramps. 

(f) Mechanical lift docks. 


It is the intention that the paper and the new Code will 
make surveyors more aware of the Society’s experience and 
expertise in this subject, and provide the information and 
guidance necessary for them to become more heavily involved 
in an area with considerable scope for expansion of the 
Society’s services. 
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ie INTRODUCTION 


1.1 General 


The Society’s involvement in cargo gear certification is not 
new, since we have for many years carried out this service on 
behalf of Owners and Builders. The publication in 1967 of 
the Society’s Code of Practice for the Construction and Survey 
of Ships’ Cargo Handling Gear was indicative of the growth 
in demand for the Society’s services up to that date. Since 
then this demand has not only continued to grow but has 
changed in character to such a degree that in recent years it 
has become apparent that the 1967 Code is no longer an 
adequate basis for approval and certification of the range of 
varied and sophisticated lifting equipment now being pre- 
sented for assessment. 


The term ‘cargo gear’ is no longer an adequate expression 
to describe the equipment with which the Society is now in- 
volved, since it tends to be narrow and limited only to ships’ 
cargo handling gear, whereas the subjects with which we are 
now dealing vary from the conventional ship’s gear (derricks 
and deck cranes) to gantries, floating cranes, offshore cranes, 
launch and recovery systems for diving and submersible 
operations, ships’ lifts and ramps and also mechanical lift 
docks. 

The recent publication of the Society’s Code for Lifting 
Appliances in a Marine Environment is therefore intended to 
provide a basis for approval and certification of the much 
wider range of equipment for which the Society’s services are 
being requested by Owners and Builders. Additionally, it is 
considered to be an adequate basis for compliance with the 


statutory requirements of the many national authorities, who 
are becoming increasingly more stringent in their require- 
ments. Such authorities are demanding in particular that 
certification of the equipment be undertaken by independent 
and internationally recognized organizations. 

This paper is intended to supplement the new Code by 
providing comment and background to the procedures for 
certification and classification of lifting appliances, and thus 
enable the surveyors to provide a more efficient service to all 
concerned. It is considered that there is considerable room 
for expansion of the Society’s activities. For example, al- 
though accurate figures are not readily available, it is estimated 
that of the L.R. classed ships which have cargo gear on board, 
approximately only 30 per cent have their cargo gear surveyed 
annually by the Society, indicating scope for a significant 
increase in the number of these surveys. Bearing in mind also 
that cargo gear on modern ships can represent as much as 
10 per cent of the total ship cost, it is obvious that the Owner 
has a considerable investment to protect. 

Finally, it should be noted that a significant change in the 
Society’s policy is that Owners will now be able to obtain an 
optional class notation indicating that the particular lifting 
appliance is included in the class of the ship. In some cases, 
inclusion of the lifting appliance in class is to be mandatory 
as, for instance, in the case of the floating crane barge shown 
in Fig. 1 where the primary function of the barge is to support 
the crane. In this respect, the new Code contains the appro- 
priate class requirements in addition to certification require- 
ments. 
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Floating Crane Barge with Sheerleg of 1600 tonnes Capacity 


1.2 Statutory Requirements 


Most national authorities have their own regulations for 
marine lifting gear and these normally require that before such 
equipment can be operated in national territory it has been 
approved, examined, tested and certified by a competent 
person or organization before being taken into use, and 
thereafter it must be periodically surveyed to maintain the 
validity of the certification. The Society’s services in this 
respect are intended to ensure compliance with the regulations 
concerning certification. 

The international acceptance of the Society’s certification, 
against the background that more and more national auth- 
orities now require certification to be undertaken by an 
international, independent organization, is a measure of the 
confidence which has been placed in the stringent procedures 
adopted for the issue of the Society’s certificates. In view of 
this, and the statutory implications, it is essential that the 
Society maintains a consistent approach in its interpretation 
of the various national requirements, and maintains a high 
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standard in their application. It must be stressed that this 
stringency is in everyone’s best interest, since with the type of 
equipment involved there is little or no secondary protection 
against failure. If a component fails due to a deficiency or 
lack of initial or periodic inspection, the consequence could 
easily be the collapse of the appliance and/or damage of the 
cargo. More important, of course, is the risk of injury to 
operators. 

It should be borne in mind that in establishing a certifi- 
cation procedure, the Society is effectively interpreting national 
regulations which are not always specific and detailed. How- 
ever, because of the procedures developed over the years, it 
can be stated with confidence that an acceptable procedure is 
being followed. In general, the various regulations require an 
Owner to have certification to indicate that a lifting appliance 
is suitable for the intended purpose and has been inspected, 
tested and periodically examined by an independent organiz- 
ation. When an Owner or Builder is utilizing the Society’s 
services with respect to certification and periodic surveys 
they are, therefore, endeavouring to comply with national and 
international regulations. 

From the foregoing, it will be seen that it is the Owner’s 
responsibility to ensure that he complies with the national 
regulations. The Society’s services in undertaking certification, 
etc., are confined to the adequacy of the lifting appliance for 
the specified operating criteria. Access, operational safety and 
efficiency fall outside the scope of the Society’s certification. 
Additionally, the Society’s independent appraisal of the design 
does not remove from the designer and manufacturer their 
responsibility to produce an adequate, efficient and safe 
lifting appliance. 

Even where a particular country does not have any regu- 
lations of its own, trading and international practice requires 
an Owner to ensure that his equipment complies with some 
recognized regulations. Without a certificate of such com- 
pliance it would be extremely difficult for him to use the 
cargo gear to load or discharge his ship in many parts of 
the world. 
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DEVELOPMENTS 


.1 Shipborne Cargo Handling Equipment 


There have been significant developments in this subject 
since the last paper on this aspect of the Society’s work was 
written by L. Beckwith in Session 1962-63—Ships’ Cargo 
Handling Gear. Although the Society’s involvement in lifting 
appliances is primarily concerned with the adequacy of the 
equipment from the strength point of view, it is worth bearing 
in mind that it is the Owner’s need for efficiency in handling 
cargoes which has brought about the increased tendency for 
cranes, of various forms, to replace the more conventional 
swinging derrick and union purchase arrangements. 

Together with faster more economical designs of ships, 
specialization and unitization of cargoes, the review of hand- 
ling methods has necessarily been improved by the introduc- 
tion of more sophisticated and specialized handling equipment 
to reduce to a minimum the turnaround time of ships in port. 

There are a number of factors involved in determining the 
type of equipment, its efficiency and whether a ship should 
be geared in the first place, but it is not intended in this 
paper to deal with that aspect of cargo gear, since it falls 
outside the scope of the Society’s involvement. 


Offshore 


In the first few years of development of offshore operations, 
particularly in the North Sea, there was a demand for off-the- 
shelf cranage which had previously indicated satisfactory 
performance. These cranes had, in general, been designed for 
operations in the Gulf of Mexico, and it became apparent 
from the Society’s investigations that they were not suitable 
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for the severe environmental conditions of service experi- 
enced in the North Sea. It became necessary to downrate 
cranes when they were operated in any sea state above that 
described by Beaufort Number 2, which is equivalent to calm 
or in-harbour conditions. 

These deficiencies in structural strength were caused not 
only by the urgent need for suitable equipment brought about 
by the rapid rate of exploration and extraction of oil, but 
also because of the absence of suitable design codes and 
detailed government legislation for such equipment, coupled 
with the severity of duty and environmental factors. 

The new Code lays down the shock factors and related 
design criteria appropriate to various sea states, and forms 
the basis of the Society’s certification of offshore cranes. Fig. 2 
indicates offshore cranes of a type designed to the Code 
requirements. 

In addition to the handling of supplies and materials, there 
has been considerable activity with respect to launch and 
recovery systems for both manned and unmanned submers- 
ibles and diving operations covered by the Department of 
Energy’s Diving Regulations. The Society has worked closely 
with the authorities and operators in establishing the appro- 
priate design criteria to be considered. 
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Offshore Cranes of a Type Designed to the Code 
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The expansion of ro-ro activities has resulted in a signifi- 
cant increase in the amount of work in this category. The 
Rules and Regulations for the Classification of Ships currently 
deal with these structures with respect to watertight integrity 
and strength as a closure to the hull or deck of the ship when 
they are fixed in position. For example, the case of a vehicle 
lift in a main deck would be considered with respect to its 
efficiency and strength to maintain the watertight integrity of 
the hull, and strength when subjected to deck loading in a 
closed position. The Code, however, additionally covers the 


Lifts, Ramps and Sterndoors 


operating condition for the lift when it is travelling between 
decks, usually with a different support configuration, with 
respect to structural strength of the lift and its ropes, sheaves, 
rams, etc. 

2.4 Mechanical Lift Docks (Syncrolifts) 

Although the Society has been classifying and certifying 
such installations for many years, recent years have seen the 
introduction of new designers into this field, and consequently 
it has become necessary to present formal requirements. It will 
be seen from Fig. 3 that these installations provide a flexible 
system for docking ships at relatively economical cost, and 
are apparently becoming more popular in both the developed 
and developing countries of the world. 
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Syncrolift Dock Installation with End and Side Transfer 
Facilities 


Although more commonly used for lifting and transferring 
ships of smaller displacements, they currently range in size up 
to vessels of 40 000 tons deadweight. The associated end and 
side transfer arrangements for transferring vessels to any one 
of several berths are usually also included in the Society’s 
approval, although this is a more recent development. 

The fundamental principle of syncrolifts is that a series of 
transverse girders supported by winches or hydraulic jacks 
enable vessels to be docked and raised to berth level. The 
transverse girders support longitudinal beams and transfer rails 
on which the transfer bogies run. All hoists/jacks are synchron- 
ized to ensure that the platform maintains a horizontal attitude. 


Sh PROCEDURE 


3.1 General 


In addition to complying with statutory regulations for 
initial certification, it is also a requirement that periodic and 
other specified surveys are to be carried out to maintain the 
validity of the initial certification. Periodic surveys are also a 
classification requirement when the appliance is included in 
the class notation. 

Before discussing in more detail the procedures to be 
adopted, it should be understood that the Society will usually 
be involved, at the specific request of the Builder or Owner, in 
approval and inspection for one or more of the following 
reasons: 

(a) Initial certification to comply with statutory require- 
ments. 


(b) 
(c) 
(d) 


Independent appraisal of design and manufacture. 
When optional class notation is required. 


If classification of the appliance is mandatory with res- 
pect to the vessel’s class. 


(e) Periodic surveys required to maintain the validity of cer- 
tificates and class. 


(f) With respect to postponement, damage, uprating sur- 
veys, etc., or when special surveys are required by par- 
ticular national authorities. 


Apart from the obvious involvement of the Society with 
class matters, the Society is involved in the above areas at 
the specific request of Builders or Owners, and as an inde- 
pendent organization recognized by national authorities. 

The areas of work indicated in (a) to (f) can, broadly 
speaking, be divided into two main headings: 


(i) Initial certification and classification. 


(ii) Periodic and special on-going surveys. 


3.2 Initial Certification and Classification 


It is the Society’s established practice that the minimum 
requirements for certification are: 


(a) Design appraisal and plan approval of structural aspects. 
(b) Survey of the appliance and verification of materials. 
(c) Witness of operational and overload tests in situ. 


The same criterion is applied when class is involved with 
the additional requirement that plan approval of mechanical/ 
electrical/control aspects may also be necessary. 

It must be emphasized that a lesser involvement is not 
acceptable when the Society is issuing the certification. This 
applies even in the case of existing appliances for which the 
Society’s certification is being requested, usually because a 
national authority is not satisfied either with the person or 
organization issuing the original certification, the form of 
certification or its validity. It is essential, therefore, that as 
the ‘competent’ organization we ensure the adequacy and 
condition of the equipment and do not rely on some other 
organization’s interpretation of the appropriate procedures. 

It is sometimes stated, when the need for plan approval is 
insisted upon in these cases, that we are being unnecessarily 
severe since the appliance has been in service for several years, 
and must surely have proved itself. On the face of it, this is 
not an unreasonable argument. However, apart from the 
importance of demonstrating to national authorities that the 
Society has satisfied itself as to the structural integrity of the 
appliance, other reasons to justify this practice are: 


(i) Corrosion and wear-down may have reduced safety fac- 
tors to an unacceptable level. 


(ii) The need to ensure that operating criteria caused by a 
change of Owner or trade have not taken place. 


(iii) To clearly establish the approval/certification conditions. 


(iv) To ensure that there are no inherent deficiencies in the 
original design. 


It is worth noting that experience has shown the practice 
to be wholly justified and should form an essential component 
of the procedure for classification and certification. In general, 
workmanship and material type surveys should not be under- 
taken for either new or existing constructions. 

Initial certification may be requested not just for newbuild- 
ings, but in cases where the original certification is either lost 
or invalid, when the gear is being uprated or when an optional 
class notation is required. 

The procedure is summarised in the flow chart, Fig. 4, and 
the individual phases are dealt with in detail in the Code. 
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Flow Chart: Class and Certification Procedure 


3.3. Periodic Surveys 


The procedure for periodic surveys, whether required for 
classification or certification, is indicated in the flow chart, 
Fig. 5. Reference should also be made to the appropriate 
chapters of the Code. It is particularly important to note that 
in carrying Out periodic (and special) surveys, the Society 
does not need to have issued the original certification. Pro- 
vided the register is valid and up to date with respect to 
surveys, it is quite in order to proceed with the Owner’s 


request. The purpose of periodic surveys is to maintain the * 
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Flow Chart: Periodic Survey Procedure 


validity of the register and confirm the satisfactory conditions 
of the equipment at the time of survey. It does not imply any 
responsibility for the inherent design adequacy since this 
will be covered by the organization which carried out the 
initial survey and certification. 

Some ships carry more than one register for their cargo 
gear—a practice which is presumably based on the Owner’s 
particular experience with different authorities, but since the 
Society’s register is internationally recognized and accepted, 
more than one register is not strictly necessary. Nevertheless, it 
is normal to endorse all registers when completing the survey. 

One question which is often asked by Surveyors and 
Owners alike is for a definition of a ‘valid’ register and ‘com- 


€E petent persons’ who are acceptable to undertake surveys. 


Ultimately, it is only the authorities themselves who can 
decide this since it is their prerogative to accept or reject 
documentation by way of their own port officials. In the 
Society’s opinion the certification would be considered to be 
no longer valid when there has been an unreasonable lapse 
in due surveys, when the register is not complete with respect 
to certificates, where there is some evidence casting doubt on 
the origin of the register, or where adequate procedures have 
obviously not been followed in its issue. 

Any attempt to define an acceptable ‘competent person’, is 
fraught with pitfalls. For instance, it is clearly defined in the 
Australian Docks Regulations that ships’ officers are not 
acceptable to them for carrying out periodic surveys, whereas 
an Owner may well follow this practice for annual surveys 
and not experience problems of acceptance in some other 
countries. On the other hand, costly delays can be experienced 
when an authority declines to accept anyone other than an 
independent organization. 

The best advice to any Owner is that the Society’s certifi- 
cation is internationally acceptable, and similarly periodic 
and other surveys carried out by the Society’s surveyors will 
ensure acceptance as an independent body. Attention is drawn 
to the Table in Appendix A where the known special require- 
ments of some authorities are indicated. This cannot be 
claimed to be complete, but is a reflection of the Society’s 
experience and case history. It would be extremely helpful if 
colleagues would indicate, in their reports or with additional 
comments, any practices or national requirements not shown 
in the table but which are peculiar to their area of operations. 
This will enable more comprehensive advice to be provided 
from H.Q. to Owners and colleagues. 


3.4 Other Surveys 


There are several situations where the Society may be called 
upon to carry out surveys over and above the normal initial 
or periodic surveys previously described. These generally fall 
into the following types: 


(a) DAMAGE SURVEY 


The procedure to be followed for these surveys is indicated 
in Chapter 9, Section 3.6, and Chapter 10, Section 2.3 of the 
Code. It must be emphasized that the report issued should be 
factual or make reference to the stated/alleged cause of the 
damage, and the Surveyor should refrain from passing any 
opinion on possible causes of damage, particularly when this 
may imply misuse or neglect which may become the subject of 
litigation. Any such survey, which may additionally be for 
the purpose of insurance claims, should only be undertaken 
with the specific agreement of the Owners. 

Although there is no specific section in the register for 
damage surveys, an entry should be made in Part I or II as 
appropriate, and specific reference made to the Report 10 
issued. A reason put forward occasionally by Surveyors for 
not endorsing the register is that the survey ‘was for insurance 
purposes’ or ‘the repairs were not carried out at this port’. 
But how else will the Surveyor subsequently involved in the 
repairs be aware of the Society’s previous involvement and 
ensure that consistent attitudes are adopted ? 


(b) PosTPONEMENT OF PERIODIC SURVEYS 


It will be seen from Chapter 9, Section 3.5 of the Code that 
a general examination of the gear is necessary when postpone- 
ment is permissible. This procedure is to be adhered to even 
in the case of gear included in the class notation where 
surveys have been carried out exclusively by the Society. This 
is necessary for two reasons: firstly, certain components may 
have deteriorated or been damaged since the previous survey, 
and secondly, the certification and endorsement of the register 
are carried out by the Surveyor and not by H.Q., and conse- 
quently the Surveyor must satisfy himself as to the current 


condition of the gear, bearing in mind the period of the 
postponement. Particular attention is drawn to the need for 
national authority agreement to the postponement, although 
it must be emphasized that such agreement does not guarantee 
acceptance by other authorities. 


(c) TEMPORARY INCREASE IN SAFE WoRKING LoapD (S.W.L.) 


In certain situations, and because cf an Owner’s special 
cargo commitment, the Society occasionally receives requests 
for a temporary increase in the S.W.L. of a lifting appliance 
to cover perhaps one or two special lifts. Since it is not 
normally permitted to exceed the certified S.W.L. of a lifting 
appliance, a strict procedure has to be followed to justify the 
increase. The conditions and procedure to be adopted are 
as follows: 


(i) All such requests must be referred to H.Q. 


(ii) The concession, in general, only applies for S.W.L.s 
greater than 50 tonnes. 


(iii) Approval can only be given in cases where the Society 
has approved the cargo gear. 


(iv) In general, the permitted overload will not exceed the 
test load (S.W.L.-+-10 per cent). 


(v) The cargo gear register must be valid and up to date. 


(vi) A general (visual) examination of the gear is to be carried 
out by the Surveyors prior to the first load being lifted. 
At the Surveyor’s discretion, a more thorough survey 
may be required. Testing will only be insisted upon when 
gear has not been tested in the previous four years. 


(vii) Owners give written consent and record each lift. 
(viii) Loads to be lifted are to be verified by the Owner. 


(ix) Lifting operations to be strictly supervised by the 
Owner. 


(x) Wherever possible, the outreach, heel and trim are 
reduced. 

(xi) Upon compliance with (i), (iii), (v) and (vi), the Sur- 
veyor is to endorse the register and issue a Report 10 
which should include reference to (vii), (viii), (ix) and (x). 


Although there is no case where the Society’s certificate has 
been unacceptable, it must be pointed out that adherence to 
the above procedure does not guarantee acceptance by 
national authorities. The stringency of the Society’s procedure 
is intended to provide a basis, on technical grounds, for the 
S.W.L. to be exceeded in special, occasional situations. 


(d) SPECIAL SURVEYS 


From time to time additional survey requirements are 
introduced by national authorities which the Society is nomi- 
mated to undertake. When this situation arises instructions, 
in the form of Ship Letters, are issued in which the appro- 
priate procedure is detailed. 

Currently, Saudi Arabia and Jordan have specific require- 
ments relating to ships over 15 years old which call for the 
issue of certificates to confirm the suitable condition of the 
gear prior to the arrival of the ship in these countries. Addi- 
tionally, Qatar has requirements to ensure the acceptability of 
the cargo gear register, and that it was sanctioned by an 
international organization. 

The purpose of these regulations appears to be to ensure 
that as far as possible the increased trade which has taken 
place in these countries in the past few years can be handled 
by the ship’s own gear, and gear in poor or unacceptable 
condition does not impose a burden on the restricted port 
facilities available. 

The Greek authorities have also recently introduced regu- 
lations whereby Greek registered ships must have certification 
issued by nominated bodies of which the Society is one. In 
addition to the issue of the Society’s form of certification, a 


certificate in the Greek and English languages must also be 
issued. The latter certificate is valid for four years and requires 
to be endorsed by the Surveyors at each annual survey. 

When a request is received to undertake a survey not 
covered either by the Code, by Instructions to Surveyors or 
by Ship Letters, confirmation of the procedure should be 
obtained from H.Q. specifying the ship’s name and providing 
relevant information, particularly with respect to the involve- 
ment of a national authority. Particular attention should be 
paid to requests for additional ‘periodic’ surveys or requests 
for reports concerning the condition of gear since there may 
well be a dispute between Owners Charterers or a national 
authority, and the Society’s position should be clearly estab- 
lished and confirmed with H.Q. prior to the survey being 
carried out. In this respect, it is well worth remembering that 
surveys can only be undertaken on behalf of the Master, 
and reports cannot be supplied to third parties without an 
Owner’s consent. 


4. DESIGN APPRAISAL AND PLAN APPROVAL 


4.1 General 


With the exception of conventional cargo gear systems 
(e.g. derricks), it is the Society’s present practice in general to 
carry out approval of all types of lifting appliances in H.Q. 
The reasons for this are the specialized nature of the ap- 
pliances, the adoption by designers of one or other of the 
numerous national standards and the developing nature of 
some of the appliances and their applications. Additionally, 
there is the advantage of implementing detail changes to 
eliminate problem areas of design which become apparent 
from our perusal of the thousands of reports received each 
year. 


4.2 Conventional Derrick Systems 


The approval of these systems, adequately covered by the 
Code, is usually carried out by the various plan approval 
offices. Various programs have been developed within the 
LR.PASS System for use with Hewlett Packard 9845 desk-top 
computers. These are as follows: 


Program 
No. Title 


20401 Cargo Gear—Single Slewing (Cargo Runner Parallel 
to Derrick Boom) 


20402 Cargo Gear—Union Purchase Rigs 
20403 Cargo Gear—Tubular Steel Derrick Booms 
20404 Cargo Gear—Masts and Posts 


20405 Cargo Gear—Single Slewing (Cargo Runner Parallel 
to Span Tackle) 


Design and construction details which require special men- 
tion are those concerning the support and building-in of the 
mast and the attachment of large heavy goosenecks or span 
brackets to the mast. 

Masts should, wherever possible, be supported by two decks 
or a deck and an adequate winch house, since this will result 
in the most efficient means of resisting the mast forces. 
Special consideration is required where these requirements 
cannot be met. The superficially impressive arrangement of 
brackets around the base of masts can often introduce more 
problems than they solve, and it is absolutely essential that 
the brackets, if they are to be fitted, do not land on ‘soft’ 
areas of the deck. The intention is, of course, to get the very 
high local bending moments distributed into the bulkhead/ 
girder structures without creating stress concentration prob- 
lems associated with lamellar defects, etc. 


Typical Heavy Lift Stulcken Derrick with Light Derricks 
on Mast 


Similarly, attachments to masts should, as far as possible, 
avoid stress concentrations, and local stiffening should be 
provided to the mast in way. 

Fig. 6 indicates a typical heavy lift Stulcken derrick arrange- 
ment with light derricks attached to the mast. 


4.3. Deck Cranes 


The approval of deck cranes (typical examples of which 
are illustrated in Fig. 7) is currently restricted to H.Q. 
with the exception of the Copenhagen and Hamburg 
Offices, where it is possible for the approval Surveyors to 
become conversant with their own national design standard, 
and also because in general they are dealing with one large 
manufacturer with the obvious advantages of direct contact 
with their design procedure and manufacturing practice. 

In nearly all cases it is necessary to supplement the national 
design standard with the in-harbour environmental forces 
caused by heel and trim. The Code now provides an alter- 
native design basis to the national standards as well as in- 
dicating the appropriate environmental forces to be considered. 

The typical forces acting on a deck crane jib structure and 
the resulting stress distribution in the jib are indicated in 
Fig. 8. It should be noted that relatively small components of 
side load have a significant effect on the total stress in the jib. 

In the transverse direction, the deck crane jib is usually a 
statically indeterminate structure, but the analysis can be 
simplified by assuming that points of contraflexure (zero 
bending) occur at the mid point of transverse and longitudinal 
panels as shown. This approach has been found to compare 
favourably with a 3D computer analysis using beam elements 
for these jib configurations. 
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Single and Twin Deck Cranes 


An examination of the diagrams in Fig. 8 will give some 
idea of the significance of survey defects (unfairness, inden- 
tation and corrosion) in areas of high stress concentration, 
e.g. at node points or joints. 

As in the case of masts, detail consideration of the means of 
attaching crane support pedestals to deck structures is essen- 
tial, particularly in the design of container ships which, in 
most cases, prevent the pedestal being supported by two decks. 
Because approval of crane pedestals is essentially an inter- 
face between the crane approval involvement (certification) 
and the hull (classification) approval of the pedestal, the 
Surveyor in the shipyard should ensure that this aspect has 
been fully approved. 


4.4 Gantry Cranes 


Experience has indicated that approval of travelling gantry 
cranes of the type indicated in Fig. 9 must be based upon a 
3D finite element analysis, since the use of manual or beam 
type of analysis does not provide reliable information with 
respect to localised stress data. Stress concentration factors 
as high as 2,5 can result at intersection positions, particu- 
larly where detail design has not been adequately considered. 
The Society, therefore, recommends a 3D finite element analy- 
sis for each type of crane submitted by individual manufac- 
turers, and may use stress patterns from this analysis to base 
approval of similar but dimensionally different gantry designs 
subsequently submitted. 

A deformed plot of a gantry structure is indicated in 
Fig. 10, together with a typical stress contour at the knee of 
the gantry. In this particular case, fractures had occurred at 
the gantry knees when the gantry was stowed, and the 
Society’s analysis confirmed the existence of high stress con- 
centrations caused by construction details. The stress contours 
shown are the result of a locally modified structure recom- 
mended by the Society which has produced subsequent satis- 
factory performance. These stress contours would not be 
apparent from the designer’s beam type analysis. 

It is not unusual for the stowage condition to be the design 
case for gantry scantlings. This is because the structure, in 
view of the stowage arrangements usually adopted, is sensitive 
to ship motions, especially the roll and pitch components of 
acceleration. In this respect, attention is again drawn to the 
need to consider the influence of the significant and highly 
localised loads acting on the ship structure. 

It is worth pointing out that from the submissions received 
for stowage arrangements, it is apparent that sufficient thought 
is not always given to providing an efficient system of lashing. 
This is probably because it is an interface between the 
builder’s and the crane designer’s involvements. As previously 


Elevation 


CR ee 


Brackets in way of high horizontal 
bending stresses 


Jib plan 


Self weight 


H Axial thrust and self weight 
{ a Bending moment diagram. 


Bending moment diagram due to horizontal forces 
(heel, wind and slewing deceleration) 
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Jib head 
sheaves 


Main booms (box section) 


rs 


Transverse (box section) 


Typical section 


AA 


| P (axial thrust) 


Points of contraflexure (zero bending moment) assumed 
at mid spans to provide statically determinate structure 


FORCES ACTING ON TYPICAL DECK CRANE JIB 


Forces Acting on Typical Deck Crane Jib 


stated, efficiency of operation is not covered by the Society’s 
approval, but it is an obvious contradiction of ideas to design 
the ship and provide sophisticated high speed cranage to 
enable quick turnaround in port only to cancel this out by 
providing a stowage arrangement which requires several hours 
to operate. 
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30-tonnes Travelling Gantry with Traversing and Rotating 
Jib 


4.5 Offshore Cranes 

It is probably this section of the Code which has attracted 
most attention, and the response from Designers and Oper- 
ators to the first draft issued for comment was very high. The 
reasons for this are threefold: 

(a) The first ‘breed’ of cranes installed offshore was patently 
not suitable for the severity of operating conditions en- 
countered, particularly in the North Sea, and Operators 
were faced with having to significantly downrate crane 
capacities. 


(b) The complete absence of an appropriate design standard. 


(c) The apparent reluctance of Operators and Owners to 
rigidly specify the operating conditions for which the 
crane had to be designed. In this situation some crane 
designers for obvious commercial reasons were providing 
the minimum design necessary to meet the specification 
whilst passing on to the Operator the responsibility for 
downrating crane capacities for anything other than calm 
operating conditions. 


As is the case with a number of such approvals the Society’s 
involvement occurs, unfortunately, when design and fabri- 
cation are at an advanced stage. Consequently any deficiencies 
in the design which require modifications to the construction 
can be costly and although technically justified and agreed, 
are commercially very difficult to implement. 

The Society’s criteria now provide Owners/Operators and 
Designers with a design basis related to sea state and will 
enable ratings to be established for different sea conditions 
and crane stiffness. Thus a crane will typically have perhaps 
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Stress contours (Von Mises stresses) 
at intersection of leg and box girder 
(Kg/cm?) for original structure. 
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Stress contours (Von Mises stress) 

at intersection of leg and box girder 
(Kg/cm?) for modified structure with 
increased plate thickness 
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Gantry Crane Analysis 


9 


three or four load radius curves as indicated in Fig. 11, and 
will enable the appropriate ratings of new and existing cranes 
to be evaluated. The Table and formulae associated with 
determining the hoist factors are also indicated in Figure 11. 

Not only is the dynamic (hoist) factor significant in down- 
rating cranes, but the effect of side forces resulting from the 
load swinging or the supply ship not plumbing the jib head 


and causing a side or in-plane horizontal force on the jib can 
be equally important. This latter point was not adequately 
considered in some of the earlier designs, and considerable 
adjustment was necessary to the ratings because, in the trans- 
verse plane, the jib is a pure cantilever, and in view of their 
slender design they are extremely sensitive to relatively small 
components of side load. 


Dynamic Hoist FAcTor (Fy) RELATIVE TO OPERATING CONDITIONS DESCRIBED BY BEAUFORT NO. OR SEA STATE 


K 
F, = 0,83+Fy / = 
h Ete Jt 


where F,, = a factor dependent on the design operational sea 
condition and obtained from the table below, 
K = the crane system stiffness, in N/mm, 
L, = live load, in newtons. 


For initial design calculations if < may be taken as 0,057. 
1 


When the design operational sea conditions are known, ten 
hoist factor may be calculated from the following expressioh: 


H /K 
F, = 0,83+45,5 — / — 
7 H /E 


where H = design wave height, in metres, 
T = design wave period, in seconds. 


Rating chart operational limits 


Significant 
wave height 


Beaufort 
No 
2 
4 


« = offlead in plane of jib 


£ = offlead normal to plane of jib 


SWL 
(tonnes) 


Crane radius (m) ————> 


Typical load ~ radius curves and operational limits to 
accompany rating charts 


Minimum hoist speed, wave factor and offlead angle for various sea conditions 


| 
| | Offlead angle in degrees 


Wind | Significant | Minimum — 
Sea | speed wave hoist Wave Case 1 Case 2 
Beaufort state | range, height, | speed, factor, ' 
No. No Description of sea condition | m/s Hym | Vy m/s Fe a B a B 
1 Small wavelets, short but more pronounced, 2,0-3,1 0,6 0,2 8,1 5 2 2 5 
| crests have glossy appearance but do not 
break 
2-3 Small waves, becoming larger: fairly fre- 5,7-8,2 1,6 0,33 13,7 6 3 3 6 
| quent white horses 
5-6 Large waves begin to form: the white foam —11,3-13,9 3,9 0,46 21,7 8 4 4 8 
crests are more extensive everywhere: 
probably some spray 
7 Moderately high waves of greater length: | 17,5-20,6 7,0 0,64 33,3 12 6 6 12 
edges of crest break into spindrift. The 
foam is blown in well marked streaks 
along the direction of the wind. Spray 
affects visibility 
NOTES 
1. a— offlead in plane of jib. 
2. B—offlead normal to plane of jib. 
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Offshore cranes brought to light another problem not pre- 
viously encountered in marine crane design, and that was 
slew ring failure and associated fatigue problems. Previously, 
slew rings had been accepted as a manufacturer’s component 
which was subjected to operational and load tests only, 
without plan approval or work’s inspection. Investigations 
indicated that cranes for offshore use required a more strin- 
gent approach than experience with conventional marine 
cranes had indicated was necessary. As a consequence of this, 
design calculations are appraised, material requirements are 
specified and type testing and inspection are necessary pro- 
cedures for offshore slew ring approvals. 

Following the initial failure of two slew rings, these inspec- 
tion procedures were introduced to ensure that critical fatigue 
cracks were not developing in service. Inspections indicated 


Crane base and pedestal must provide a rigid support to the 
ring, preferably without fitting brackets. Where brackets are 
fitted they should not be at more than two bolt spacings 


Crane 
base 


Slew ring 
support flange 


See typical 
detail below (“7 


¢ inner bolt P.C.D. 
Abe 
ciety 


Outer bolt 
P.C.D. ' 


| Crane pedestal 


TYPICAL SECTION THROUGH 3-ROLLER BEARING 


a Maximum stress in ring occurs at radii in 
/ way of edge zone of induction hardening 


Induction hardened 
race way 


Induction hardened zone 
extended around radii to 
eliminate possible defects 


SEE ena and enhance fatigue life 


TT j) Undercut to reduce 


heat sink effect 


(b) intermediate development 
(fatigue life 150 000) 


(c) current design (post 75) 
(fatigue life 210°) 
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Offshore Slew Rings 


that, in certain rings, fatigue cracks were developing from an 
area where manufacturing techniques in surface hardening of 
the raceways were creating a stress raiser (see Fig. 12). With 
improved techniques, improved material and Charpy V-notch 
characteristics, approval and inspection requirements, satis- 
factory performance is now being experienced. 


4.6 Launch and Recovery Systems for Diving and Submersible 
Operations 


The approval of these arrangements is usually on the basis 
of operating in a limiting sea state 4 although it is not unusual 
for requests for higher sea states to be received. The approval 
criteria applicable to offshore cranes is generally adopted. 

All features involved in the recovery operations are in- 
cluded in the approval and not just the lifting arrangement. 
For instance cursor frames, guide rails and transfer bogies are 
all integral with the recovery system. An example of a stern 
mounted ‘A’-frame recovery system is shown in Fig. 13. 
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35-tonnes Submersible Handling Frame 


Similarly, when the umbilical forms either the primary or 
secondary means of recovery of the vessel, it is considered 
with respect to strength with the recovery system. Com- 
munication and life support systems within the umbilical 
would be considered with the bell approval although there is 
obviously interaction between the strength and services aspects 
and the efficient behaviour of the umbilical must be demon- 
strated. 

In general the influence of motion compensators and shock 
absorption systems are used more as an aid to efficient 
operation than as a way of justifying reduced dynamic forces 
resulting from the specified sea state. This is the case when 
they are fitted to offshore cranes also. 


4.7 Lifts and Ramps 


It will be observed from the Code that this equipment can 
fit into two categories requiring approval consideration. 
These are: 

(a) The structural and watertight integrity of the hull requir- 
ing compliance with the Ship Rules and involving both 
hull strength and international conventions (i.e. loadline 
and stability). 


(b) The adequacy of the structure and support/hoist arrange- 
ments when the equipment is performing its role as a 
lifting mechanism together with the efficiency of the 


control system. 


Large lifts and stern ramps, the latter typically illustrated 
in Fig. 14, are normally analysed by computer techniques as 
grillages, and the normal working stresses associated with 
this type of structure are adopted. 

Particular attention is given to the means of hoisting since, 
whether this is by means of rope, chains or hydraulic jacks, 
the arrangements and operational limitations can impose 
secondary stresses or loads requiring evaluation. 
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Stern Quarter Ramp 


4.8 Mechanical Lift Docks 


Mechanical lift docks fall into two basic design concepts: 


(a) 

By far the most common type of mechanical lift dock is the 
one illustrated in Fig. 3 comprising a system of simply sup- 
ported transverse girders supported by hoists at each end. 
The arrangement usually incorporates conventional blocks or 
rigid cradles. Longitudinal and intermediate transverse girders 
support the rails used to transfer the ship ashore which is 
carried on a series of rigid cradles and trolleys. The design is 
essentially articulated since there is no continuous longitudinal 
strength, but the method of synchronizing the hoists enables 
the platform to be raised rigidly and horizontally. 

The calculation of stresses, winch capacities, etc., for articu- 
lated designs is based upon the maximum distributed load 
which can be placed along the longitudinal centreline of the 
platform. The size and weight distribution of any ship to be 
docked, therefore, must be such that this value is not exceeded 
anywhere on the platform. The dock would become in- 
operable if this situation occurs. 

As a guide to the dock operators and Owners intending to 
use the installation for their ships the certificate issued by the 
Society indicates also the ‘nominal’ lifting capacity which is 
derived from the maximum evenly distributed load divided 
by a distribution factor of 1,5 to represent the variations in 
weight distribution of a ‘typical’ ship. As stated this is for 
guidance only and the platform can in theory lift the total net 
capacity available from the hoists provided the maximum 
distributed load is not exceeded. 


ARTICULATED DESIGN 


(b) 


This design and other variations from the arrangements 
described in (a) are not very common and need to be specially 
considered. The concept assumes that the platform has a 
degree of longitudinal strength and, with the use of flexible 
cradles for docking the ship, the distribution of load on the 
hoists is evened out. 


RiGip DESIGN 


The loading data would be the same as for articulated 
designs but the distribution factor would require to be estab- 
lished in each case. 

Reference to the Register of Ships Subsidiary Sections would 
suggest that the Society’s involvement in mechanical lift docks 
was not extensive since only six docks appear as classed. 
However, this impression is misleading since the Society has 
extensive expertise in this subject and has in fact classed or 
certified a total of 37 such docks, 10 of which are currently 
being added to the class list or class is being contemplated. 

The reason for the large number of installations being 
certified only, appears to be that because they are considered 
as shipyard equipment the Builder does not consider class 
necessary since they have their own maintenance procedures. 
Nevertheless they wish to ensure that the design, standard of 
construction and test are to an acceptable standard and the 
Society’s certificate ensures this. Incidentally, it should be 
noted that the procedures for certification are identical to 
those for classification up to the commissioning stage. 

However, inherent in the Society’s design appraisal is the 
assumption that Builders will apply as rigid an inspection 
procedure after certification as is required for the maintenance 
of class. This is particularly important with respect to rope 
inspection/replacement since in this type of structure there is 
no degree of redundancy in individual support systems and the 
failure of one rope due to internal corrosion or damage could 
produce a domino effect, particularly on installations with 
only four hoists, resulting in the loss of the complete instal- 
lation and damage to the vessel being docked. 

The basis of the Society’s safety factor for the wire rope 
(3:1) is as follows: 


(a) Design appraisal of each installation. 

(b) Multiplicity of hoist units tending to prevent total failure 
in the event that one rope breaks. 

(c) Slow hoist speed reduces dynamic effects. 

(d) Ropes are galvanized and manufactured at a works ap- 
proved by the Society. 

(e) Loads are thoroughly investigated during plan approval 
and account is taken of control arrangements to prevent 
overload. 

(f) Periodic survey requirements to monitor rope conditions 
and establish rope replacement programme. 

S. SURVEYS 

5.1 General 


Chapter 9 of the Code covers comprehensively the detail 
requirements for the various surveys which the Surveyor will 
encounter on this equipment and it is not intended to dwell 
too long on this aspect. However, it is well worth summarising 
general principles and highligthing practices which should be 
avoided. 


Ensure that for: 

(a) Initial Surveys: 

Plans as required by Chapter 1, Section 3 have been 
approved and are available. 

Verify materials and workmanship. 

Test certificates for loose gear items are available. 

Supporting structure and structure in way have been 
approved and are satisfactory. 

Operation and load tests are satisfactory. 

C.G.1 and attendant certificates are issued clearly speci- 
fying S.W.L.s and operating limits. (See Chapter 10.) 

C.G.10, Report 10 sent to H.Q. 


(b) Periodic Surveys: 
Existing cargo gear register is valid and up to date prior 
to commencement of survey. 


Survey confirms the acceptable condition of the lifting 
appliance and associated gear. (See Chapter 9). 


Re-test where required by Tables 9.3.3, 9.3.4, 9.3.5 and 
9.3.6. 

Endorse cargo gear register in all cases and specify if sur- 
vey not complete or restrictions imposed. 


C.G.10 and Report 10 are sent to H.Q. (See Chapter 10). 

Other Surveys: 

Establish type of survey and reason. (See Chapter 9 and 
Section 3.4 of this paper). 

Existing cargo gear register is valid and up to date prior 
to commencement of survey. 

Survey confirms the acceptable conditions of the lifting 
appliance and associated gear, adequacy of any repairs, 
etc. 

Re-test where required by Table 9.3.3, 9.3.4, 9.3.5 and 
9.3.6. 


Endorse cargo gear register in all cases indicating type of 
survey, restrictions, etc. 


C.G.10 and Report 10 are sent to H.Q. (See Chapter 10). 


5.2 Survey Points 


The Code has been written to reflect current requirements 
and practices. There are, of course, always areas where dis- 
cretion must be exercised by the Surveyor, and this is a 
necessary and desirable freedom which he must have. 

However, when reviewing reports in which the discretion 
exercised appears to conflict with good practice, the procedure 
adopted in H.Q. is to revert to the Surveyor advising of any 
action or the proposed procedure for future information. In 
this context the following points may be useful to bear in 
mind: 

(i) Endeavour at visual surveys to see at least some of the 
equipment working. 
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(ii) Pay particular attention to primary support points, e.g. 
span, hoist and gooseneck swivel brackets, deck supports, 
guy attachments, jib pivots, slew rings, etc. to confirm 
soundness of welds, lack of distortion and efficient 
working. 

Exercise discretion in applying Table 9.3.2 of the Code, 
since this is for guidance only and should be considered 
with respect to the period between surveys, severity of 
duty, etc. 


Resist requests for damaged structures to continue in use 
without sound justification of the appliance’s continued 
structural integrity. A good example here is the unsatis- 
factory practice of allowing a damaged boom to continue 
in use at a reduced S.W.L. The derrick boom is essen- 
tially a long slender compression member and any 
unfairness, local indentation or corrosion can significantly 
reduce the buckling strength of the boom. Assessment of 
the reduced strength is difficult from a visual examination, 
unless the damage is purely superficial, and the only 
satisfactory course of action is to insist on the boom 
being removed from service until repairs can be under- 
taken. 


(ili) 


(iv) 


5.3 Certification 

Reference should be made to Chapter 10 of the Code, and 
for guidance purposes typical certificates and entries are 
shown in Appendix B. Essential facts to be remembered are: 
(a) Ensure that the full procedure (plan approval, survey and 
test) has been followed before issue of the Society's 
Register of Ships’ Cargo Gear and Lifting Appliances. 
Each component of loose gear must have an individual 
mark number. 
The existing certificates must be examined and the register 
endorsed with the Society’s stamp following the survey. 


Test certificates should be issued following re-test. 
All reports should be kept factual. 


H.Q. must be informed of all surveys by completion of 
the C.G.10 form, together with a copy of any report 
issued. 


National 
Authority 


Australia 


Canada 


Denmark 


Finland 


France 


Germany (West) 


APPENDIX A 


Table of Special Requirements of National Authorities 


Special Requirements 


Society authorized to issue Australian na- 
tional forms to foreign flag ships when 
requested, either in lieu of or in addition to 
L.R. forms. 

Surveys on Australian flag ships are to be 
carried out only by Australian Authorities. 
Each item of loose gear to have unique 
identification which is clearly identifiable 
from loose gear certificates. Shackle pins 
are considered as loose gear, and must also 
have identification mark or material stamp. 
Ships’ officers not acceptable for annual or 
quadrennial surveys. 


Society authorized to issue Canadian forms 
on Canadian flag ships—issue not permit- 
ted on non-Canadian ships. 

Postponement of quadrennial survey for 
maximum period of 12 months permitted 
subject to survey. 

Mechanical pressed rope fittings (swages) 
to be proof tested, marked and certified 
to 40 per cent of the rope breaking load. 


Testing at quadrennial surveys not required 
on Danish flag ships. (Note, however, that 
only in special circumstances should a de- 
parture from L.R. requirement for testing 
be contemplated). 


Initial certification on Finnish flag ships 
can only be carried out by Finnish Auth- 
orities. 

Surveys on Finnish flag ships may only be 
undertaken by nominated Surveyors ac- 
ceptable to the Finnish Authorities. 
Finnish Government forms must be issued 
on Finnish flag ships. 

Re-testing of derricks and cranes is required 
every year on Finnish flag ships. 

Liaise with Abo Surveyors for all surveys 
on Finnish flag ships in addition to inform- 
ing H.Q. 


French flag ships must have a cargo gear 
register issued on French Government 
forms. 

Society is permitted to issue French na- 
tional forms in addition to or in lieu of the 
Society’s forms. 

Certification of items of loose gear may be 
on Society’s forms, and these inserted in 
the French register. 

Liaise with Paris Surveyors in cases of 
difficulty in addition to informing H.Q. 


Initial certification on German flag ships 
can only be carried out by German Auth- 
orities. 


National 
Authority 


Greece 


Hungary 


India 


Japan 


Jordan 


Netherlands 


New Zealand 


Norway 


Pakistan 


Qatar 


Saudi Arabia 


Special Requirements 


Greek flag ships must, in addition to L.R. 
certification, have special Greek form issued 
by Society. For procedure, see SHIP LET- 
TER No. 137. 


Society authorized to carry out surveys on 
Hungarian flag ships. Although L.R. forms 
are acceptable, if possible, Hungarian forms 
are to be used. 


Society authorized to carry out surveys on 
Indian flag ships, and may issue Indian 
forms in addition to or in lieu of L.R. forms. 


Japanese Authorities recognize only tests 
and certificates conducted and issued by 
J.1.S. under Japan safety laws. 


All ships over 15 years old and intending 
to discharge at Aqaba are required to be 
surveyed prior to their arrival. For pro- 
cedure, see SHIP LETTER No. 132 and 
132A. 


Society authorized to undertake quadren- 
nial surveys on Dutch registered ships when 
this is required outside the Netherlands. 
For procedure, refer to SHIP LETTER 
No. 88A. 

Dutch Authorities permit postponement of 
quadrennial surveys for up to 12 months. 


Maximum period for postponement of 
quadrennial surveys is three months. 


Norwegian Maritime Directorate accepts 
L.R. approval of offshore cranes and nom- 
inated Surveyors may undertake surveys on 
installations covered by their requirements. 


Pakistan national forms can be issued by 
TR: 

C.G.7 form to be issued on all ships calling 
at Pakistan. 

Surveys carried out by ships’ officers are 
not acceptable to Pakistan Authorities. 


National Authority has requirement for 
ships intending to discharge at ports in 
Qatar. For procedure, see SHIP LETTER 
No. 124. 


All ships over 15 years old and intending 
to discharge at Saudi Arabian ports are 
required to be surveyed prior to their arrival. 
For procedure, see SHIP LETTER No. 
123, A & B. 


e 


National 
Authority 


Spain 


Sweden 


United Kingdom 


US.A. 


Special Requirements 


Surveys may only be held on Spanish ships 
at the request of the Spanish Consul. 
Survey report to be made on Report 10 in 
duplicate to be endorsed by Consul. 
Cargo gear register must not be endorsed. 


Society authorized to undertake surveys on 
Swedish flag ships. 

Certification to be on Swedish national 
forms. 


Factory Act forms must be used on all 
U.K. flag ships and the Society is author- 
ized to issue these. 


Society accredited by U.S.A. Authorities to 
undertake surveys on foreign and U.S.A. 
ships, except those under the jurisdiction 
of the U.S. Coast Guard. 
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National 
Authority 


U.S.A.—cont. 


U.S.S.R. 


Yugoslavia 


General 


Special Requirements 


Quadrennial surveys may be postponed for 
a period of six months and annual surveys 
until the end of voyage on which they fall 
due. 

Authorities require certification to be either 
that of the country of registry or a Classi- 
fication Society. 


Postponement of surveys not permitted on 
Russian flag ships. 


Surveyors should liaise with the Split office 
regarding surveys on Yugoslav registered 
ships. 


In all other respects, and for countries not listed above, the 
Society’s Code should be applied. 


APPENDIX B 


Examples of Specimen Test Certificates 


Lloyd's Register of Shipping 


CERTIFICATE OF TEST AND EXAMINATION OF WINCHES, 
DERRICKS AND ACCESSORY GEAR, BEFORE BEING 
TAKEN INTO USE 


Test Certificate number 123XYZ 


Name ofship M.V. Lloyd's Liner 


Name and address of Owner J Bloggs Steamship Co Ltd. , Glasgow 
Port of Registry Smithsville 


Angle to the 


horizontal of 


Situation and description of machinery and gear, derrick boom Proof load Safe working load 
with distinguishing number or mark (if any) while the load applied at the angle 
was applied shown 
(degrees) (tonnes) (tonnes) 
——— 


No. 1 Derrick as riyyed No. 1 hatch, 


Stbd Aft. 25° 12.5 10.0 
No. 2 Derrick as rigged No. 1 hatch, 

Port, Aft. 25° 12.5 10.0 
No. 3 Derrick as rigged No. 2 hatch, 

Stbd Fwd. 15° 6.25 5.0 
No. 4 Derrick as rigged No. 2 hatch, 

Port, Fwd. 15° 6.25 5.0 
No. 5 Heavy Lift Derrick No. 2 hatch, 

Centre, Aft. 35° 45.0 40.0 


Name and address of public service, association, LLOYD’S REGISTER OF SHIPPING 
company or firm making the test and examination. 


Position of signatory in public service, associa- SURVEYOR 
tion, company or firm. 


| certify that on the 7th day of September 19 81, the above machinery, together with 
its accessory gear, was tested by a competent person in the manner set forth on the reverse side of this certificate; that a careful 
examination of the said machinery and gear by a competent person after the test showed that it had withstood the proof load without 
injury or permanent deformation; and that the safe working load of the said machinery and gear is as shown. For definition of 
“competent person” see reverse side. 


Date 7/9/81 Signature 
Port London 


This form is based on the standard international form of certificate approved by the International Labour Office for the test and 
examination of winches, derricks and their accessory gear, used in the loading and unloading of ships 


Form 1366 (C.G.2) (07/81) 


INSTRUCTIONS 


(1) Every derrick with the whole of the gear accessory thereto (including winches, goosenecks, eye plates, eye bolts or other 
attachments) shall be tested with a proof load which shall exceed the safe working load as follows: 


SAFE WORKING LOAD PROOF LOAD 

Up to 20 tonnes 25 per cent in excess 
20 to 50 tonnes 5 tonnes in excess 
Over 50 tonnes 10 per cent in excess 


(2) The proof load shall be lifted with the ship's normal tackle with the derrick at the minimum angle to the horizontal for which 
the derrick system was designed (generally 15 degrees), or at such greater angle as may be agreed. The angle at which the test was 
made should be stated in the certificate of test. After the proof load has been lifted it should be swung as far as possible in both directions. 


(3) As a general rule, tests should be carried out using test loads, and no exception should be allowed in the case of initial surveys. 
In the case of repairs, replacements or when the periodic survey calls for a retest, consideration may be given to the use of spring or 
hydraulic balances provided the SWL of the derricks does not exceed 15 tonnes. Where a spring or hydraulic balance is used it shall 
be calibrated and accurate to within + 2 per cent and the indicator should remain constant for 5 minutes. 


(4) After being tested as aforesaid, all lifting machinery, with the whole of the gear accessory thereto, shall be examined to see 
whether any part has been injured or permanently deformed by the test. 


(5) The safe working load shown is applicable only to a swinging derrick. When using fixed derricks, such as “union purchase” 
rigs, the safe working load should be as shown on the certificate form 1367 (C.G.2U). 


(6) In the case of heavy derricks, care should be taken that the appropriate shrouds and stays are rigged. 


(7) The expression “tonne” shall mean a tonne of 1000 Kg, or 2200 Ib, unless expressly stated otherwise. 


(8) “Competent person” shall mean a person acceptable as such to this Society and also to the National Authority in the country of 
registration. 


Test Certificate number 


Lloyd's Register of Shipping 


CERTIFICATE OF TEST AND EXAMINATION OF DERRICKS 
USED IN UNION PURCHASE 


123XYZ 


(This certificate is valid only if accompanied by a Form No. 1366 (C.G.2) “Certificate of test and examination of winches, 


derricks and accessory gear, before being taken into use”) 


m.v. "Lloyd's Liner" 


Name of ship 
Name and address of Owner 


Port of Registry Smithsville 


J Bloggs Steamship Co Ltd., Glasgow 


Max. height (m) 


Safe working 


of triangle plate load when 
Situation and description of derricks above hatch Proof load operating 
with distinguishing numbers or marks (if any) coaming and/or applied Union Purchase 
Max. angle (°) SWL (U) 
between runners (tonnes) (tonnes) 
Nos. 1 & 2 Derricks, No. 1 hatch, aft. 5.0 30 4.0 


Position of Outboard preventer guy deck attachments Bay, metres fentrard/aft* of mesty derrick post® 
10.5 metres from centreline of ship 

Position on Inboard preventer guy deck attachments 8.4 metres forward/atf* of magbty derrick post® 
8.8 


metres from centreline of ship 


7/9/81 


London 


Date Signature 
Surveyor to Lioyd’s Register of Shipping 


Port 


“Delete as appropriate 


Form 1367 (C.G.2U) (08/81) 


INSTRUCTIONS 


(1) Before being taken into use the derricks in Union Purchase should be tested with the proof load appropriate to the approved safe 
working load in Union Purchase given below: 


SAFE WORKING LOAD PROOF LOAD 
Up to 20 tonnes 25 per cent in excess 
20 to 50 tonnes 5 tonnes in excess 
Over 50 tonnes 10 per cent in excess 


(2) They are to be tested at the designed headroom, and with the derrick booms in their working positions, to ensure smooth working 
and to prove the strength of deck eye plates. 


(3) After being tested as aforesaid, all lifting machinery, with the whole of the gear accessory thereto, shall be examined to see 
whether any part has been injured or permanently deformed by the test. 


(4) The expression “tonne” shall mean a tonne of 1000 kg or 2200 Ib unless expressly stated otherwise. 


(5) “Competent person” shall mean a person acceptable as such to this Society and also to the Nationa! Authority in the country of 
registration. 


Lloyd’s Register of Shipping 


CERTIFICATE OF TEST AND EXAMINATION OF CRANES 
OR HOISTS, AND THEIR ACCESSORY GEAR, 
BEFORE BEING TAKEN INTO USE 


Test Certificate number 


123XYZ 


Name of ship m.v. "Lloyd's Liner" 
Name and address of Owner J Bloggs Steamship Co Ltd 


Port of Registry Smithsville 


For jib cranes, Safe working 


Situation of crane or hoist with frie a ine Proof load load (for i 
distinguishing number or mark (if any) wn asta’ applied a aa nae 
(metres) (tonnes) (tonnes) 
No. 1 Deck Crane No. 1 Hatch, aft. 20.0 30.0 25.0 
No. 2 Deck Crane No. 2 Hatch, aft. 2070 30.0 rae 6, 
No. 3 Deck Crane No. 3 Hatch, aft. 20.0 30.0 25-0 
No. 4 Deck Crane No. 4 Hatch, aft. 16.0 30.0 20.0 


Rs te oe ot ie Mie ieal eee 


Name and address of public service, association, LLOYD'S REGISTER OF SHIPPING 
company or firm making the test or examination. 


Position of signatory in public service, associa- SURVEYOR 
tion, company or firm. 


| certify that on the 7th day of September «19 81, the above machinery, together with 
tS accessory gear, was tested by a competert person in the manner set forth on the reverse side of this certificate; that a careful 
examination of the said machinery and gear by a competent person after the test showed that it had withstood the proof load without 
injury or permanent deformation; and that the safe working load of the said machinery and gear is as shown. For definition of 
“competent person” see reverse side. 


Date 7/ 9/81 Signature 
Port London 


This form is based on the standard international form of certificate approved by the International Labour Office for the test and 
examination of winches, derricks and their accessory gear, used in the loading and unloading of ships 


Form 1368 (C.G.3) (07/81 


INSTRUCTIONS 


(1) Every crane and other hoisting machine, with its accessory gear, shall be tested with a proof load, which shall exceed the safe 
working load as follows: 


SAFE WORKING LOAD PROOF LOAD 

Up to 20 tonnes 25 per cent in excess 
20 to 50 tonnes 5 tonnes in excess 
Over 50 tonnes 10 per cent in excess 


(2) The proof load shall be lifted and swung as far as possible in both directions. If the jib of the crane has a variable radius, it should 
be tested with a proof load, as defined above, at the maximum and minimum radii of the jib and at one intermediate radius. In hydraulic 
cranes, where, owing to the limitations of pressure, it is impossible to lift a load 25 per cent in excess of the safe working load, it will 
be sufficient to lift the greatest possible load, but in no case is this to be less than 10 per cent in excess of the safe working load. 


(3) After being tested, each crane or hoist, with the whole of the gear accessory thereto, shall be examined to see whether any part 
has been injured or permanently deformed by the test. 


(4) The expression “tonne” shall mean a tonne of 1000 kg or 2200 Ib, unless expressly stated otherwise 


(5) ‘‘Competent person” shall mean a person acceptable as such to this Society and also to the National Authority in the country of 
registration. 


Lloyd's Register of Shipping 


CERTIFICATE OF TEST AND EXAMINATION OF LOOSE 
GEAR, BEFORE BEING TAKEN INTO USE, AND OF SUCH GEAR 
AFTER IT HAS BEEN ALTERED OR REPAIRED 


Test Certificatenumber 123XYZ 


Name of ship m.v. "Lloyd's Liner" 
Name and address of Owner J Bloggs Steamship Co Ltd., Glasgow 
Port of Registry Smithsville 


oe Description of gear Number Date of eae gt, 
mark tested eee (tonnes) (tonnes) 
Eee ee EEE EES 
B.101 ) 350mm single sheave 
B.102 | ) block with becket 2 7/9/61 | 20:0 5.0 
tee ; 350mm double sheave 2 7/9/81 | 26.6 13.3 
: block 
B.301 350mm single sheave 
Spee ; oy Cena ae 2 7/9/81 8.0 2.0 
SD. LOT ) 40mm bow shackle for 
S.102 | ) lower cargo block -: ThOfSt |) 20-0 10,0 
Se-AeR EF ) 48mm Dee shackle for 
$.202 ) upper cargo block 2 7/9/81 a6..6 13.3 
S.301 ) 28mm Dee shackle for 
».302 ) cargo runner guide = T1BtS% BO) £9 
block 
S.401 ) 28mm Dee shackle for 
S.402 |) bracket on lower 2 7/8/84 7.0 is 
cargo block 


Were the sheaves and pins of the pulley block or blocks removed after the application of the proof load and all 


parts then examined by a competent person and found to have withstood the proof load without deformation Yes/No* 
and to be free from cracks, flaws or other defects ? 
Name and address of makers or suppliers. Black Smith's Co., Birmingham 
Name and address of public service, association, Lloyd's Register of Shipping 
company or firm making the test and examination. 
Position and signature of the competent person, in ; 
public service, association, company or firm making the Surveyor 
test and examination. 
| certify that on the 7th day of September +1981 , the above gear was tested and 


examined by a competent person in the manner set forth on the reverse side of this certificate; that the examination showed that the 
gear withstood the proof load without injury or deformation; and that the safe working load of this gear is as shown. For definition of 
“competent person” see reverse side. 


Date Zi 9/81 Signature 


Port London 


Surveyor to Lloyd's Register of Shipping 


This form is based on the standard international form of certificate approved by the International Labour Office for the test and 
examination of winches, derricks and their accessory gear, used in the loading and unloading of ships. 


*Delete as appropriate 
Form 1369 (C.G.4) (07/81) 


INSTRUCTIONS 


(1) Every item of loose gear is to be tested with a proof test load equal to that shown in the table below and its associated notes 


PROOF LOADS FOR LOOSE GEAR 


Item Proof Load (tonnes) 
Single sheave blocks 4x SWL 
Multi-sheave blocks: 
SWL < 25 tonnes 2* SWL 
25 tonnes < SWL< 160 tonnes (0,933 x SWL) +27 
160 tonnes< SWL 1,1 x SWL 


Chains, hooks, rings, shackles, swivels, etcetera: 


SWL< 25 tonnes 2x SWL 
25 tonnes < SWL (1,22 x SWL) +20 


Lifting beams, spreaders, frames: 


SWL< 10 tonnes 2x SWL 
10 tonnes< SWL< 160 tonnes (1,04 x SWL) +9,6 
160 tonnes< SWL 1,1 x SWL 


NOTES 


1. The safe working load for a single sheave block including single sheave blocks with beckets is to be taken as one half of the 
resultant load on the head fitting. 


2. The safe working load for a multi-sheave block is to be taken as the resultant load on the head fitting. 


3. Where the item is to be used in Diving Operations the proof load is to be 1,5 times the proof load value given above for the 
particular item. 


EEE 


(2) The expression “tonne” shall mean a tonne of 1000 kg or 2200 Ib, unless expressly stated otherwise. 


(3) “Competent person” shall mean a person acceptable as such to this Society and also to the National Authority in the country of 
registration. 


Name ofship M.V. ''Lloyd's Liner" 


Lloyd's Register of Shipping 


CERTIFICATE OF TEST AND EXAMINATION OF WIRE ROPE, 
BEFORE BEING TAKEN INTO USE 


Test Certificate number 123ABC 


Name and address of Owner J.Bloggs Steamship Co. Ltd., Glasgow. 


Port of Registry SMithsville 


Name and address of maker or supplier of rope 


Nominal diameter of rope (mm) 
Number of strands 

Number of wires per strand 
Core 

Lay 

Quality of wire (tensile grade) 
Date of test of sample of rope 
Load at which sample broke 
Safe working load 

*for the following use 


“subject to the following qualifying conditions 


Name and address of public service, association, 
company or firm making the test and examination 


Position and signature of the competent person in 
public service, association, company or firm making 
the test and examination 


flessrs Stronz Rone Lic 


On Bf 
vNe> 


. @ 
6 

36 

Fibre 

Right Hand 

1770 N/mm 

7/9/81 

461 kN 

92.2 kN “for intended use not known 


Test House Co. Ltd., 


Superintendent ¢ 


| certify that the above particulars are correct, and that the test and examination was carried out by a competent person. For 


definition of “competent person” see reverse side. 


Date 7/9/81 


Port London 


Signature 
Surveyor to Lloyd’s Register of Shipping 


This form is based on the standard international form of certificate approved by the International Labour Office for the test and 
examination of winches, derricks and their accessory gear, used in the loading and unloading of ships 


*Delete as appropriate 


Form 1370 (C.G’5) (08/81) 


INSTRUCTIONS 


(1) Wire rope shall be tested by sample, a piece being tested to destruction. 


(2) The test procedure should be in accordance with Chapter 9 of the Society's Code for Lifting Appliances in a Marine Environment” 
or with an International or recognized National Standard 


(3) The stated safe working load of the rope shall not exceed one-fifth of the breaking load of the sample where the intended use 
of the rope is not known. Where the intended use is known, and is stated on the certificate, the safe working load may be based on the 
factor of safety permitted for that use. 


(4) Qualifying conditions include minimum sheave diameter, direct tensile load and similar factors 


(5) The expression “tonne” shall mean a tonne of 1000 kg or 2200 Ib, unless expressly stated otherwise 


(6) “Competent person” shall mean a person acceptable as such to this Society and also to the National Authority in the country of 
registration. 


Lloyd's Register of Shipping 


CERTIFICATE OF TEST AND EXAMINATION OF FIBRE 
ROPE, BEFORE BEING TAKEN INTO USE 


Test Certificate number C1001 


Name ofship M.V. "Lloyd's Liner" 
Name and address of Owner J. Bloggs Steamship Co. Ltd., Glasgow 
Port of Registry Smithsville 


Name and address of maker or supplier ofrope Jute, Hemp and Sons Ltd., 
High Street, 
Dundee 


Nominal diameter of rope (mm) 22 


Construction ofrope 3 Strand 


Material ofrope Manila -— Grade 1 


Date of test of sample of rope 7 / 9/8 it 
Load at which sample broke 39.1 kN 
Safe working load 4,9 kN “for intended use not known 


Mok YOK PONY NSE 


“subject to the following qualifying conditions 


Name and address of public service, association, 
company or firm making the test and examination Test House Co. Ltd. 


Position and signature of the competent person in @ 
public service, association, company or firm making P 
the test and examination Superintendent 


| certify that the above particulars are correct, and that the test and examination was carried out by a competent person. For 
definition of “competent person” see reverse side 


Date 7/9/81 Signature 


Surveyor to Lloyd's Register of Shipping 


Pot London. 


“Delete as appropriate 


Form 1371 (C.G.5F) (08/81) 


INSTRUCTIONS 


(1) Fibre rope shall be tested by sample, a piece being tested to destruction. 


(2) The test procedure shall be in accordance with Chapter 9 of the Society's “Code for Lifting Appliances in a Marine Environment” 
or with an International or recognized National Standard. 


(3) The stated safe working load of the rope shall not exceed one-eighth of the breaking load of the sample where the intended use 
of the rope is not known. Where the intended use is known, and is stated on the certificate, the safe working load may be based on the 
factor of safety permitted for that use. 


(4) Qualifying conditions include minimum sheave diameter, direct tensile load and similar factors. 


(5) The expression “tonne” shall mean a tonne of 1000 kg or 2200 Ib, unless expressly stated otherwise. 


(6) “Competent person” shall mean a person acceptable as such to this Society and also to the National Authority in the country of 
registration. 


Lloyd's Register of Shipping 


CERTIFICATE OF HEAT TREATMENT OF CHAINS, HOOKS, 
RINGS, SHACKLES AND SWIVELS WHICH REQUIRE 
SUCH TREATMENT 


Test Certificate number 789XYZ 


" ' . " 
Name of ship m.v. Lloyd's Liner 


Name and address of Owner J Bloggs Steamship Co. Ltd., Glasgow 


Port of Registry Smithsville 


Description of gear (dimensions of | 


incuichi the gear, the type of material of which | Number of Defects found 
Distinguishing it a iiade. Be the heat treatment | Cettificate of Number . Date of Nature of at inspection 
numberar received in manufacture should be test and heat treated Se a ae after heat 
iy stated) examination owen SVEN treatment 
SC101 40mm wrought iron 123ABC 2 1/9/80 |Annealed) None 
SC102 bow shackles. 
Normalised. |600/6500C 


Name and address of public service, association, B Smiths Ltd., Birmi ngham 
company or firm carrying out the heat treatment and 
inspection 


Position and signature of the competent person, 
in public service, association, company or firm, carrying 
out the heat treatment and inspection 


Chief Engineer 


| certify that on the date shown the gear described above was effectually heat treated under my supervision, that after being so 
heat treated every article was carefully inspected, that no defects affecting its safe working condition were found other than those 
indicated and that | am a competent person as provided for in the Regulations. For requirements as to heat treatment and definition of 
“competent person’, see reverse side 


Date 7/9/81 Signature 
Surveyor to Lloyd's Register of Shipping 


Pot London 


This form is based on the standard international form of certificate approved by the International Labour Office for the test and 
examination of winches, derricks and their accessory gear, used in the loading and unloading of ships. 


Form 1372 (C.G.6) (08/81) 


INSTRUCTIONS 


(1) Chains (other than bridle chains attached to derricks or masts), hooks, rings, shackles and swivels made of wrought iron, used 
in hoisting or lowering, shall be heat treated at the following intervals : 


If used on lifting 
machinery driven 
by power 


If used solely on 
lifting machinery 
worked by hand 


6 months 12 months 


12.5 mm (half-inch) and smaller chains, hooks, rings, shackles and swivels in general use 


All other chains, hooks, rings, shackles and swivels in general use 12 months 2 years 


(2) Chains, hooks, rings, shackles and swivels made of material other than wrought iron may require to be heat treated in accordance 
with the approved procedure. See also Instructions on the reverse of Form 1373 (C.G.7). 


(3) Heat treatment of wrought iron gear should consist of heating the gear uniformly in a suitably constructed muffle furnace until 
the whole of the metal has attained a temperature between 600°C. (1100°F.) and 650°C. (1200°F.), then withdrawing the gear from 
the furnace and allowing it to cool uniformly in still air. 


(4) If the past history of wrought iron gear is not known, or if it is suspected that the gear has been heat treated at an incorrect 
temperature, before putting it to work it should be given normalising treatment (950°C. to 1000°C. or 1750°F. to 1830°F.) followed 
by uniform cooling in still air, precautions being taken during the heat treatment to prevent excessive scalng. 


(5) (a) Sling assemblies should be made of materials having similar properties. 

(b) When, however, the assembly has some components of wrought iron and others of mild steel (e. g. mild steel hooks permanently 
connected to wrought iron chains) it should be normalised at a temperature between 920°C. and 950°C. (1700°F. and 1750°F.), 
removed from the furnace and cooled uniformly in still air. 


(6) “Competent person” shall mean a person acceptable as such to this Society and also to the National Authority in the country of 
registration. 


Lloyd's Register of Shipping 


CERTIFICATE OF ANNUAL THOROUGH EXAMINATION OF 
GEAR WHICH DOES NOT REQUIRE TO BE 
PERIODICALLY HEAT TREATED 


Test Certificate number 123ABC 


Name of ship M.V. "Lloyds Liner" 
Name and address of Owner J.Bloggs Steamship Co. Ltd., Glasgow 
Port of Registry Smithsville 


Description of gear examined (the dimensions of Number of 


Distinguishing | the gear, the type of material of which itis made, | certificate of 


number or and the heat treatment received in manufacture test and Remarks 
mark should be stated) examination 
H. 601 | ) 10t SWL mild steel 789 ABC|}All found in good order 
602 )' "Cl Hooks 
603 ) 


Name and address of public service, association, . ‘ : : 
company or firm making the thorough examination. Lloyd's Register of Shippi ng. 


Position and signature of the competent person, 
in public service, association, company or firm making 
the thorough examination. Surveyor 


| certify that onthe 7th dayof September, ,1981 | the above gear was thoroughly 
examined by a competent person in the manner set forth on the reverse side of this certificate, and that no defects affecting its safe 
working condition were found other than those indicated. For list of gear not required to be heat treated see reverse side. For definition 
of “competent person” see reverse side. 


Date 7/9/81 Signature 


Surveyor to Lioyd’s Register of Shipping 


Pot London 


This form is based on the standard international form of certificate approved by the International Labour Office for the test and 
examination of winches, derricks and their accessory gear, used in the loading and unloading of ships. 


Form 1373 (C.G.7) (07/81) 


INSTRUCTIONS 


(1) This certificate is optional. Its particulars may alternatively be entered in Part III of the Register, Form 1365 (C.G.1). 
(2) Gear not required to be heat treated, but required to be thoroughly examined by a competent person once at least in every 12 
months: 

Plate link chains 

Pitched chains 

Hooks, rings, shackles and swivels permanently attached to pitched chains, pulley blocks or weighing machines 

Hooks and swivels having screw-threaded parts, ball-bearings or other case-hardened parts 

Bordeaux connections 

Chains made of malleable cast iron, and chains, hooks, rings, shackles and swivels made of steel 


Other gear exempted by this Society as follows: 


(3) “Thorough examination” shall mean a visual examination, supplemented if necessary by other means such as a hammer test, 
carried out as carefully as conditions permit in order to arrive at a reliable conclusion as to the safety of the parts examined; if necessary 
for the purpose, parts of the gear or machine must be dismantled. 


(4) “Competent person” shall mean a person acceptable as such to this Society and also to the National Authority in the country of 
registration 


Received London 


Name of Ship (and yard 
number if newbuilding) 
Port of Registry 

L.R. Number 


Fees 


Initial 
Quadrennial 
Other* (specify) 


Was testing carried out: 


Derricks 
Lifts 


Other* (specify) 


Parts of Register endorsed: 
Was survey completed? (give 


LR Certificates issued: 


National Forms issued: 


Lloyd’s Register of Shipping 


ADVICE OF SURVEY OF LIFTING APPLIANCES 
IN A MARINE ENVIRONMENT 


For T.S.G./SHIP 


m.v. "Lloyd's Liner" Port of Survey LOndon 
Smithsville Date of Survey 7/9/81 
1234567 Report Number X150001 
£N Expenses £N 


TYPE OF SURVEY 


[ ] Six-monthly ‘a Annual visual [] Annual thorough teeing 


[] Damage” fa Loose gear only 
Yes No 


(4th annual) 


TYPE OF EQUIPMENT 


Ramps Pd Loose gear Se 


Test only Ei 


Deck cranes and 
derrick cranes Y Offshore cranes Diving system 


CERTIFICATION ISSUED AT THIS SURVEY 


| i T [Y] Hl 

details in comments section) Yes No ia 
C.G.1 C] C.G.2 ‘a C.G.2U =] C.G.3 [v] 

C.G5 | C.G.5F fi} C.G.6 | C.G.7 [4 


Authority : 
Form numbers: 


EXISTING CERTIFICATION 


Organization which issued current Register: LR KOBE 


Description of Register (e.g. UK Factories Act F99): CG1 


CLASSIFICATION OF LIFTING APPLIANCES 


Was survey for classification carried out? Yes ‘e No 


Was appropriate certificate of class issued ? Yes [] No 


COMMENTS (continue overleaf if necessary) 


Lal 


vl] 
coal_] 


Form 1123 
(Rpt. 10) 


Lifting appliances are not included in the class notation if this ship. 


Date 7/9/81 


Signature 
Surveyor to Lloyd's Register 


*Give details on Form 1123 (Rpt 10), a carbon copy of which should be attached to this form 


Form 2554 (8/80) (C.G.10) 


of Shipping 


Printed by Lloyd’s Register of Shipping at Garrett House, Manor Royal, Crawley, West Sussex, England, RH10 2QN. 
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Marine Data Systems 


Lloyd’s Register Technical Association 
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on 


Mr P. Holland’s Paper 


LIFTING APPLIANCES— 
THE SOCIETY’S INVOLVEMENT 


Paper No. 1. Session 1981-82 


FOR PRIVATE CIRCULATION AMONGST THE STAFF ONLY 


Any opinions expressed and statements made in this 
discussion paper are those of the individuals. 


Hon. Sec. J. J. Goodwin 
71 Fenchurch Street, London, EC3M 4BS 


Discussion on Mr P. Holland’s Paper 


LIFTING APPLIANCES—THE SOCIETY’S INVOLVEMENT 


CONTRIBUTIONS 


From Mr G. P. Smedley: 


Mr Holland’s paper on lifting appliances is one of the best 
presented to the Technical Association. As stated in his paper, 
cranes are a problem area. 

Crane driving is a skilled job which requires considerable 
judgement and responsibility. This can be judged from sections 
4.5 and 4.6 dealing with offshore cranes, and launch and 
recovery systems for diving bells and submersibles. With 
reference to the dynamic hoist factor, effect of sea stateon SWL 
is well illustrated. How is this to be applied? Is a crane always 
designed for a maximum sea state or is the operator expected to 
use his judgement and reduce the load when the sea becomes 
rough? What benefit can be gained from heave compensation 
devices? 

Crane accidents on offshore installations have caused 
concern as evidenced by the Burgoyne Report', the Report? of 
the Marine Board, National Research Council, U.S.A., and 
statements from Norway. The American Report gives some 
statistics over the period 1971-1979 covering 1832 rig years. 
Fatalities amount to | in 153 rig years, and fatalities and serious 
injuries | in 68 rig years. Alternatively a fatality occurred about 
once in 9 million lifts. While operator error and incorrect 
procedure account for some accidents, even in the Gulf of 
Mexico there is scope for improvement in the design of cranes. 

Over a period of 5 years to the end of 1978, the British Report 
records 7 fatalities, 30 serious accidents and 104 dangerous 
occurrences in crane operations. Because of the fewer 
installations offshore, the incidences are much higher than for 
U.S. waters. However, many of the incidences occurred during 
the installation of the large platforms in tne Northern North 
Sea. It is further stated in the report that failures of cranes and 
slings accounted for 14% of all recorded accidents. Of 57 crane 
failures, 39 stemmed from faults in mechanical parts such as 
hydraulic motors, clutches and brakes. Fractures of pedestals, 
slewing rings and bolts accounted for most structural failures. 
Clearly design, maintenance and survey of all critical parts of 
cranes are essential to safety. The Americans certainly hold 
these views. My main criticism of the new Code of Practice for 
Lifting Appliances in a Marine Environment is that it does not 
go far enough in the design of equipment, and no standards are 
given with respect to the quality of the construction of welded 
structural items including pedestals. The Burgoyne Report 
drew specific attention to failures which arose from inadequate 
weld quality and poor weld detail. 

In a recent article, Olsen and Robertsson’ analysed 89 crane 
accidents on British and Norwegian offshore installations. 
Their findings appear to conflict with the Burgoyne Report 
because the interpretation highlights structural failures as a 
major cause (i.e. Boom fall, boom damage and crane fall 
constitute 61% of observed damages following crane ac- 
cidents). Certainly the measurements of the dynamic 
amplification factor are noteworthy, especially for boom 
chords. However, in my opinion, equipment failures still 
predominate. Does Mr Holland have any views? 

Design extends into the area of operation with respect to 
controls and visibility. Criticisms have been made of restricted 
visibility because of poor cab design and crane location; lack of 
standardization of control layout and neglect of the principle of 
moving parts; inadequate load sensors and clear displays of the 
boom angle/capacity relationship. Accidents don’t just hap- 
pen, they are brought about by people. If the skill of a trained 
crane operator is impaired by inadequate attention to design, 
the designer must accept his share of the blame. 


References 

\ Report of Committee on Offshore Safety; March, 1980, 
pub. H.M.S.O. London. 
‘Safety and Offshore Oil’; Marine Board, N.R.C., 1981, 
pub. National Academy Press, Washington D.C. 

>. ‘Failure Mechanisms and Dynamic Load Effects’ R. Olsen 
and S. Robertsson; Norwegian Maritime Research; No. 3, 
Vol. 9, 1981. 


From Mr J. B. Cowan: 


It has been indicated that extensive use is made of cranes and 
other lifting equipment in offshore and other marine projects 
and whereas they are not classification items they are on 
offshore exploration and production units subject to Certifi- 
cate of Fitness requirements. This normally involves design 
appraisal and survey during manufacture and in service. The 
Code of Lifting appliances which I consider a good effort will 
greatly assist our assessment of such equipment. 

However, the standards of acceptance for construction and 
the extent on non-destructive examination are generally left to 
the discretion of the surveyor and I would question this, 
particularly when one considers the degree of sophistication 
utilized in the design appraisal and stress levels accepted of 83% 
of yield. How can the surveyor be fully aware of the critical 
nature of the detailed engineering aspects? 

Could Mr Holland advise his opinion on this matter? 


From Mr B. Rapo: 


It would not be appropriate to discuss the contents of this 
paper without making special mention of the recently 
completed and published ‘Code for Lifting Appliances in a 
Marine Environment’. This Code has evolved as explained in 
the paper from the 1967 Code of Practice. 

A tremendous amount of work has gone into the preparation 
of the Code over the period of the past five years to achieve the 
desired objectives. Mr Holland was instrumental in the 
realization of this project and today’s meeting may be a fitting 
occasion to recognize his personal contribution and that of 
colleagues who I see are present today. To consider this project 
in the right perspective it has to be realised that the work input 
was done in a production orientated department without a 
deterioration in the service provided to client, and outports. 

In the introduction to the paper a reference is made that the 
new Code can be considered an adequate basis for compliance 
with the statutory requirements of the many national authori- 
ties. How correct is this generalized statement? Is the author 
aware of a case or cases where this acceptance will not be 
automatically assured? 

Whilst structural design of ships in general has over the years 
introduced elements of rigorous mathematical treatment in 
analysis of structural problems, the appraisal methods of ships’ 
lifting appliances appeared to be lagging behind. Not any 
more! The example discussed in paragraph 4.4 concerning 
gantry cranes is an illuminating example of applying numerical 
analysis methods into this subject. However, is it true that the 
approval of gantry cranes must in every case be based upon 3D 
analysis? 

I wish to extend my congratulations to the author on a very 
concise way of presenting a paper on this expanding area of the 
Society’s work. 


From Mr R. H. Bidmead: 


I would like to thank the author for giving a paper which 
explains concisely and clearly the Society’s involvement with 
lifting appliances and gives the technical staff not directly 
involved with either ship’s cargo gear or offshore installations 
an insight into a specialized field of activity, which either they 
would otherwise have remained ignorant of or may not have 
considered of any consequence with respect to the Society’s 
total activities. 

For those who are more familiar with this area of work Iam 
sure that it, together with the Code, will form the basic 
reference work on this subject for a number of years to come. 

In particular I am sure it will be welcomed by the outport 
surveyors who deal with the 2000 or so cargo gear surveys 
carried out by the Society each year. 

It not only contains the basic procedures to be followed for 
various types of survey and the certification and classification 
of lifting appliances in an interesting and readable form, it also 
contains in Appendix A a summary of National Authority 
requirements which they will find most useful. 

It is of course the Society’s requirements for offshore cranes 
and diving systems which have generated the most interest 
outside the Society. 

The cranes currently being certified and those certified over 
the last two to three years by the Society have been designed to 
the requirements outlined in the paper. 

To meet these quite justified requirements has involved the 
crane manufacturer and owner in considerable extra cost. 

They have therefore been seeking ways of keeping costs as 
low as possible by: 

(a) Proposing the use of swell compensators, shock 

absorbers or similar devices as a means of reducing the 
dynamic loads applied to the crane 


and, or 


(b) Using improved methods of analysing the crane 

structure subjected to dynamic loads. 

Diving systems are also subject to constant development, as 
submersibles become larger and operators require to operate in 
conditions not considered feasible in the past. 

The dynamic factor for designing the system and the safety 
factor for sizing the hoist rope was determined for the early 
relatively simple diving systems. 

In view of the diversity of design and improved handling 
techniques currently being proposed these arbitrary require- 
ments would not seem entirely adequate and could inhibit 
future development of such systems. 

I would therefore like to ask for the author’s thoughts on the 
possible future development of the Society’s requirements in 
these particular areas. 


From Mr J. Chaudhuri: 


The author should be congratulated for a concise but 
comprehensive description of the Society’s involvement in the 
field of certification of lifting appliances. With increasing use of 
heavy lift appliances in offshore operations, a number of 
interested parties have been attempting to identify safe 
operational limits of offshore cranes. The Society’s Code of 
Practice can, therefore, be expected to be closely scrutinized to 
check its conformity with other publications'. My question 
relates to the calculation procedures for Dynamic Hoist Factor 
(F,) outlined in Fig. 11. The equation for estimating F, appears 
to be dimensionally inconsistent. Further, the terminology, 
‘crane system stiffness, in N/mm’ could be misleading, if the 
computational procedure assumes it to be the resultant load 
distribution over the linear length of load bearing span. 
Alternatively, if ‘K’ is assumed to be truly representative of 
crane system stiffness, then its value may decrease over the 
working life of the lifting appliance through cylic load induced 
fatigue, dented structural members, etc. Further, the effect of 


te 


dynamic amplification is expected to be different in different 
parts of the crane system. 

The formulation as given in Fig. 11, | am confident, is based 
on thorough theoretical analysis and experimental observa- 
tions. But, I hope, the author will take this opportunity to 
further explain the underlying assumptions in relation to 
offshore cranes. 


References: 

: ‘Offshore Crane Operations—Failure Mechanisms and 
Dynamic Load Effects’: Olsen, H., Falkenberg, E., 
Robertsson, S. Norwegian Maritime Research, Vol. 9, No. 
3 (1981). 


From Mr G. Darsgle: 


Section 4.5 ‘Offshore Cranes’ makes reference to Hoist Rope 
Offlead Angle for a given sea state being taken into 
consideration in the design appraisal, (i.e. in the Dynamic 
Hoist Factor). It follows that Offead Angles can also occur 
when lifting from fixed positions such as platform decks etc. 
The load measuring devices normally fitted, while measuring 
the in plane force, do not measure the out of plane forces, as a 
result of Offlead Angles. 

Consequently overloading could occur without the operator 
being given warning of the overload condition. There are on the 
market load measuring devices which will measure out of plane 
forces and transmit the true load to the control system. It is 
suggested that the provision of this type of device be a 
mandatory requirement for all major lifting appliances. 

Section 5.1 (a) ‘Initial Surveys’ makes reference to ‘Verifica- 
tion of Materials and Workmanship’. Chapter 9 of the Code 
Section 3.2.2. refers to ‘The lifting appliance being thoroughly 
surveyed during construction’. 

It is felt that the above mentioned terms are too general and 
that a more specific statement should be made as guidance to 
the outport surveyor i.e. survey during construction should 
cover the following: 

(a) Material Identification. 

Approval of weld procedure and welder qualification. 
(c) Fit up of fabricated parts. 

Welding, weld repairs, heat-treatment and N.D.T. 
(e) Verification of the principal dimensions. 

(f) Load and functional tests. 

Adjustment of safety devices. 


From Mr R. V. Pomeroy: 

The author describes very adequately the approach adopted 
by the Society by which the structural safety of lifting 
appliances is assessed. In terms of the material presented, 
specifically the point concerning recommended modifications 
for a gantry crane in Section 4.4, one question springs to mind. 
If the structural soundness of a crane is materially affected by 
the recommendations of the Society who is considered to be the 
designer? In certain countries the roles of the designer and of 
the independent authority and their respective legal respon- 
sibilities are clearly defined and must not be transgressed. 
Although this nice point is probably not of significance under 
traditional marine practice, in connection with ships, if the 
interpretations of the rules used in industrial plants are 
encountered the Society’s impartiality may be compromised. 
Could the author provide some comment on the degree to 
which the Society should be involved in modification to 
designed works? 

It is interesting that the paper is only concerned with 
structural integrity and it is presumed that this is the intention 
of the author. For any lifting appliance to be safe it follows that 
all components; structural, mechanical, electrical and control, 
and essential systems such as the power supply are of adequate 
integrity. Any code of practice and approval of safety must take 


‘ 


cognizance of the effects of component failure in determining 
that dangerous situations are not credible events. The recently 
published ‘Code for Lifting Appliances in a Marine Environ- 
ment’ includes considerable detailed requirements for the 
structural strength of these devices and for loose gear. The 
machinery, electrical installations and control engineering 
systems are dealt with relatively briefly and less specifically. It 
is observed that in order to provide a meaningful assurance of 
safety the approval procedures must ensure that the interactive 
effects of the failure of one component on the overall integrity 
are adequately assessed. The need for close collaboration 
between several departments is apparent. 

Notwithstanding the above comments the revised Code is 
most welcome and, with increased interest in many countries in 
certification of such devices, it has appeared at a most 
opportune moment. The extension of the Society’s land based 
operation would offer considerable scope for an increase in the 
services Offered to industry, particularly with the onset of the 
Health and Safety at Work Act and similar legislation. 


From Mr A, J. Smith: 


Mr Holland’s paper provided useful comment and illumina- 
tion of various aspects of the Code of Lifting Appliances and 
of the new sophisticated lifting systems which have come within 
the Society’s sphere of activity. 

In the matter of initial certification the Society requires to 
ascertain that the gear is worthy of our certification but Iam not 
sure of the meaning of —‘The need to ensure that operating 
criteria caused by a change of owner or trade have not taken 
place.’ Is this perhaps in reference to appliances in offshore 
service? 

It is concluded that the workmanship and material type 
surveys which should not be undertaken, for new or existing 
construction, refer to condition surveys on unclassed vessels as 
distinct from surveys for class or on classed ships as both of 
these involve examination of workmanship and condition. 
Perhaps this point could be clarified. 

The flow charts in respect of class/certification and periodic 
survey procedures are clear, however, there should be reference 
to the Report 8 where year is included in the class notation and, 
naturally, significant defects and deferred repairs must be made 
conditions of class. It is suggested that the final two boxes of the 
periodic survey procedures chart should read: 


Endorse Register, Issue Rpt. 10 (and Rpt. 8 if year is part 
of class) 


and 
CG 10, Rpt. 10 (and Rpt. 8 if applicable) to HQ. 


In the reference to damage surveys, I am surprised to hear 
that the Register has not been endorsed with an appropriate 
note of the repairs recommended, especially as this is a 
requirement in Note 3 of the Cargo Gear Register. 

Whilst the paper and the Code answer many questions and 
clarify many areas of doubt almost certainly there will be 
occasions when the outport surveyor will be unsure of the 
correct procedure. The table indicating the special requirement 
of National Authorities and the relevant Ship Letters is of value 
especially in cases of those countries who have an age 
restriction on ships using their ports. In these days when loaded 
ships may be barred from their discharge ports unless their 
documentation is in order, it is essential that the outport 
surveyors be advised to seek guidance from headquarters in 
cases of doubt. 

A point which does not appear to have received much 
prominence in the paper or Code is maintenance. The 
appliances of a new ship may be expected to give trouble-free 
service for some years but, as with steel hatch covers, if they do 
not receive adequate de-rusting, painting, cleaning, greasing, 
etc., they will deteriorate rapidly to a situtation where their 


efficiency and safety are jeopardised and costly repairs are 
necessary. It is suggested that, at all inspections, the 
maintenance of the gear should be commented upon so that the 
matter of inadequate maintenance may be brought to the 
attention of the owners. 

I should like to thank Mr Holland for an interesting and 
informative contribution to the Society’s technical papers. 


From Mr R. Sullivan: 


I would like to thank the author for producing a paper which 
generally enhances and clarifies some of the procedures already 
used within the Cargo Ship Group of the Hull Structures 
Department, when considering the attachment of various cargo 
lifting appliances to the ship’s hull. 

To produce the ‘Code for Lifting Appliances in a Marine 
Environment’, (which I will refer to as the new Code in the 
remaining parts of this contribution), in the time taken, was in 
itself, no mean task. However, to have the task of summarising 
it into an LRTA Paper will, no doubt, be fully appreciated by 
those members of the Society who are personally involved in 
one way or another with this subject. 

Although it is not possible to comment comprehensively 
upon all the aspects and implications of this paper and the new 
Code, I trust the author will understand the brevity of this 
contribution, which mainly refers to the content of the new 
Code. 

The unit of stress indicated in the new Code is quoted in 
newtons/mm? whereas the applied force is still to be measured 
in tonnes. This seems to provide yet another obstacle to 
engineers as a whole, when having to deal with the ever 
increasing battle of units and symbols, which in this case seem 
inconsistent with the Society’s Rules and Regulations for the 
Classification of Ships. The Society’s Rules do give an option 
of two separate systems of units. Although the Society has 
published ‘Particulars of SI Units Applicable to the Society’s 
Rules’, it seems that there is still a conglomeration of units and 
symbols being applied within one organization. This surely can 
only lead to increased confusion and a chance of error, 
particularly when considering the use of the Society’s LR PASS 
programs written for the desk top computers. 

It should also be borne in mind that we are still left with the 
legacy of Imperial Units particularly when examining existing 
structural systems. 

We now seem to have two methods within the same 
organization for determining various plate buckling criteria. 
This can be seen when comparing the LRTA Paper by J. I. 
Mathewson and A. C. Viner entitled ‘Buckling as a Mode of 
Failure in Ship Structure’, which was used as a basis for various 
buckling aspects within the Society’s current Rules, to the 
method used in Chapter 3, Section 2, Paragraph 2.22 of the new 
Code entitled ‘Allowable Stress-Plate Buckling Failure’. 
Again, within the Society we are engaged not only ina battle of 
units and symbols but also in the use of more than one method 
to acquire the same result. It would be useful to know at what 
management level a decision was taken to employ these 
different methods or has one replaced the other? 

When considering the support of crane pedestals by the 
ship’s structure, the author’s comments given in Paragraph 4.3 
of his paper are quite valid but I feel it should be made clear, 
that in the case of container ships, the pedestals, although not 
supported by at least two decks, to give the desired encastré 
effect, are integrated into a boxed cross deck strip, which would 
need to be considered for the torsional stresses created by the 
pedestal crane in addition to the bending, shear and buckling 
stresses normally associated with this type of configuration. 

A pedestal crane is one method of cargo handling which 
produces an interface between the approval of the crane and 
pedestal, and the approval of the attachment of the pedestal to 
the ship’s hull. This interface raises a point of contention when 


trying to decide who determines the resultant forces and 
moments applied to the hull, especially in the cases where 
pedestal cranes are not approved or certified by the Society. 
This sort of problem also applies to lifts, ramps, stern doors, 
‘A’ frames, gantry cranes, etc., where approval and certifica- 
tion by the Society has not been requested. 

Finally, when the new code is analysed carefully it is clear 


Chapter 3 Section 2 
Paragraph 2.24 


Full Penetration Butt Weld 


Load case (ref. Paragraph 2.16.1 for Definition) 


that the requirements for allowable stresses can be tabulated 
and standardized for ease of reference, as shown below, using 
Chapter 3, Section 2.24 ‘Allowable Stress-Joints and Connec- 
tions’ and Chapter 3, Section 5 ‘Pedestals and Foundations’, 
for example. I therefore propose that the author considers 
revising the new Code so as to include tabulated allowable 
stresses, as indicated below: — 


SHIPBOARD CRANES 
ALLOWABLE STRESS-JOINTS AND CONNECTIONS 


Stress Factor (F) (Reference Table 3.2.6) 


Mode of Failure 


Allowable Stress o, = Fo 


Tension and 
Compression 


0.67 o, Of Sats 0.85 o, 


Shear 


Fillet Welds 


Load case (ref. Paragraph 2.16.1 for Definition 


0.3886 o, 0.4350 o, 0.4930 o, 


Stress Factor (F) (Reference Table 3.2.6) 


0.75 


Symbol Failure Stress 


Mode of Failure 


Allowable Stress o, = Fo 


Tension and 
Compression 


0.4690 o, 0.5950 o, 


Shear 


Paragraph 2.24.1 quotes ‘For full penetration butt welds 
subject to simple tension or compressive stresses the allowable 
stress is equal to the allowable tensile stress of the parent metal.’ 

The allowable stress in the parent metal in tension or 


0.3886 o, 0.4930 o, 


compression for ‘Pedestals and Foundations’, Chapter 3, 
Section 5 of the new code is different to that derived using 
Section 2 Table 3.2.14. It would be useful if the author would 
clarify this point. 


Chapter 3 Section 5 
Paragraph 5.3 


Load case (ref. Sect. 2 Paragraph 2.16.1 for Definition) 


PEDESTALS AND FOUNDATIONS 
ALLOWABLE STRESSES FOR STEEL WHERE o,/o, =0.7 


Stress Factor (FP) 


Senha Failure Stress 
Mode of Failure : 


Table 3.2.7) 


(Reference Section 2 


Allowable Stress o, = Fpo 


Tension 


Compression 


Shear 


0.57 9, 


0.57 a, 


0.3306 o, 


Bearing 


For steel where o,/o, >0.7, the equation for allowable stress 
as quoted in Section 5, Paragraph 5.3.3, and also other sections 
within the new code, is ¢,=0.41 F, (a, + o,). As no reference is 
made, in this equation, to the failure stresses for the various 
failure modes as defined in Section 2, then can it be assumed 
that there is no differences in the failure stresses between the 
modes of failure? 


From Mr B. Thomas: 


First of all may I congratulate the author ona very useful and 
informative paper which supplements the Society’s recently 
published ‘Code for Lifting Appliances in a Marine Environ- 
ment’. 

My following comments are intended to highlight the 
involvement of MDAPAD in the design appraisal of the 
machinery elements contained in lift appliances, since this 
aspect of the Society’s work is not yet covered in the new code. 

The following items of machinery are appraised in 
MDAPAD: Shafting, winch drum, gearing and brake mechan- 
ism. 

Hydraulic motors are not design-appraised, but are accepted 
for the appropriate power rating on the basis of the 
manufacturer’s operating experience and on the results of 
operational tests witnessed by the Society’s surveyors. 

The effects of torsion and bending loads on shafting are 
investigated. 

Gearing is checked on the basis of international standards 
AGMA, DIN., or Lloyd’s Rules, or adaptations thereof. 

The mechanical strength of braking mechanisms and drums 
is checked on the basis of first principles. 

In all cases, particular attention is paid to the choice of 
materials in a marine environment. When environmenta! 
protection such as an insulated and heated enclosure for 
machinery is proposed, full particulars, together with the 
manufacturer’s thermal protection calculations are required. 

With regard to mechanical strength, a factor of safety of at 
least 2 (two) is required on the fatigue and static strength at 
nominal rating to allow for impact loading. The brakes must be 
capable of holding 14 times the nominal rating. 

With reference to Chapter 3, Section 2.25 of the LR Code 
and Paragraph 4.5 of the Paper, MDAPAD would be pleased 
to receive full details of the slewing ring calculation methods 
including computer programmes since we are involved in the 


wn 


0.57 0, 0.64 0, 


calculation of similar items for single point moorings and the 
like. 


From Mr R. Thomson: 


The author is to be congratulated on an informative 
description of the Society’s involvement in lifting appliances 
and I am sure that the paper will be used by plan approval and 
outport surveyors for many years to come. 

It is not clear what is meant by the ‘trading and international 
practice’ which enforces an owner to ensure that a vessel’s 
equipment complies with some recognized standard. Could the 
author expand on the background and history of the issue of 
Cargo Gear Registers and also the involvement of the 
International Labour Organization. 

Since various countries have their own regulations and do 
not accept other National Authority’s standards, an owner 
could find himself in a position where his vessel is delayed, at 
great expense, until the vessel’s cargo gear is re-certified by an 
independent party such as a classification society (e.g. Lloyd’s 
Register). To ensure that the safety aspects are maintained at a 
high standard and in the interest of the owner, can the author 
envisage a time when an international organization such as 
IACS or IMCO will be involved in adopting a standard that 
would be acceptable to all parties? 

The Table of Sy. ‘al Reasiiements of National Authorities 
(Appendix A) will form a useful reference table for many 
surveyors in the future. A useful addendum to this would be to 
compile a table of all countries that have their own standard 
and the standards that are unacceptable to each one. Would this 
be possible? 

With regard to offshore cranes, what involvement had the 
Society in obtaining the dynamic hoist factors and have these 
been compared to full scale results? It is assumed that the 
minimum hoist speed is based on the pitch and heave response 
of typical offshore vessels in the North Sea. If this assumption 
is correct, would a lower hoist speed be acceptable in another 
sea area e.g. the Gulf of Mexico? 

Could the author explain why a temporary (one-off) increase 
in the SWL only applies for items of gear with SWL’s greater 
than 50 tonnes? The Factors of Safety on wire ropes, proof tests 
on loose gear and overall test loads are higher on derricks and 
cranes which have SWL’s of less than 50 tonnes. There would 
therefore be more justification for accepting a ‘one-off lift in 
excess of the SWL for the latter category. 


From Mr A. J. Williams: 


This paper provides a great deal of information about the 
Society’s work in this area and it will form a valuable 
complement to the Code for Lifting Appliances in a Marine 
Environment (LAMB). 

The Code (Paragraph 1.2.4) states that it is the Society’s 
interpretation of the intention of current National regulations 
that all lifting appliances—not just cargo gear—be certified, 
and the Society strongly recommends this. Where the Society is 
requested to class lifting appliances on a ship we are in a 
position to insist on what is, for certification purposes, only a 
recommendation. Will the Society therefore require that all 
lifting appliances, including engine room cranes, stores davits 
and the like, be included in class where the notation is assigned? 
If not, how will the notation be modified to show what is 
included? 

With regard to mandatory classification, perhaps Mr 
Holland could give further examples of essential features of the 
ship. For instance, the access ramps and internal lifts and 
ramps of a Ro-Ro vessel would appear to be in this category. 
Will they be subject to mandatory classification? An analogy 
exists here to vessels classed ‘Container Ship’ where the cell 
guides and container fittings are an essential feature. Perhaps 
the existing optional notation under the ‘Requirements for 
Freight Container Securing Arrangements’ should also become 
mandatory in these circumstances. 

I would also echo Mr Holland’s plea for more response to the 
circulated drafts of new Rules. Comment on the draft Chapters 
of this Code from within the Society was minimal. Feedback, 


especially in a matter with such a high practical content as this, 
is essential if the final text is to reach the high standard desired 
for the Society’s publications. 

On the other hand, there now seem to be current: 


1 circular 2 PL letters 
1 Admin. letter 26 Ship letters 
1 OSG letter 1 Technical Association paper 


and a number of miscellaneous bits of information. Can we 
hope to see these rationalized into a single up-to-date set of 
instructions in the near future? 


From Mr T. B. Wilson: 


The authors comments would be welcome on the apparent 
contradiction in Section 4.8 ‘Mechanical Lift Docks.’ 

It is stated that, because of the lack of reduncancy in the hoist 
system, and the possibility of total failure due to a domino 
effect, a rigid inspection/replacement procedure is adopted for 
classed installations. At the same time a low safety factor for 
the hoist wires is justified on the grounds that multiplicity of 
hoists tends to prevent total failure in the event of one rope 
breaking. 

It is important to note that failure of one rope means the loss 
of one complete transverse beam, effectively the loss of two 
hoists, with a transfer of load to the other hoists. Would it not 
be more logical to base the Hoist Wire Safety Factor on the total 
number of transverse beams, requiring a higher factor (say 6) 
for installations with four hoists (two beams) and reducing this 
to 3 for installations with say 30 or more hoists (15 beams)? 


AUTHOR’S REPLY 


I would first like to thank all my colleagues who attended the 
presentation of my paper or who made a contribution since this 
interest has made all the time and effort which went into its 
preparation worthwhile. 


To Mr Smedley: 


Mr Smedley’s contribution includes some interesting statis- 
tics which serve to underline the seriousness of the problem in 
respect of offshore crane accidents. He also indicates that 
accidents are brought about by people and I would add that 
they also are usually the result of a combination of two or more 
errors Occurring simultaneously rather than just one error of 
judgement. 

It is stated that accidents are brought about by people and it 
is concluded that Mr Smedley means designers, manufacturers 
and operators. This is a good point because it is a common 
mistake to think that accidents are only caused by the people 
involved at the scene of the lifting operations whereas 
inadequate design, deficiencies in manufacture, lack of 
instructions on operational limitations and errors or decisions 
by inexperienced operating personnel can all be contributors to 
an accident to a greater or lesser extent. 

Regarding the matter of apportioning the failures in offshore 
cranes to structural or mechanical components. The Society 
should ideally be able to indicate immediately from its own 
records the likely cause of any crane failure on an LR certified 
offshore installation and thus be able to locate structural or 
component deficiences and take appropriate action. Unfor- 
tunately this is not the case and I am unable to advise with any 
accuracy the proportion of failures in these two areas. 
However, if the Offshore Services Group were to adopt the 
same system of reporting and control of surveys which is in 
operation on ships’ cargo gear, we would be much better placed 
to spot items with a high failure rate. 


This question is integral with Mr Smedley’s criticism that the 
new Code of Practice for Lifting Appliances in a Marine 
Environment does not go far enough in respect of equipment 
design. I agree wholeheartedly with this criticism. The Code has 
ten chapters, nine of which deal with structural and related 
aspects and only one chapter deals with mechanical, electrical, 
hydraulic and control engineering aspects. There is no doubt 
that in certain well established areas of equipment operation, 
such as ships’ cargo gear, it is probably not justified to 
investigate the various components of equipment viz: winches, 
brakes and control systems. 

However, the question to be asked is, if we are finding 
deficiencies in the structural aspects of offshore cranes and 
diving launch and recovery systems because the manufacture 
has not always taken into account the additional environmental 
factors, are there not also possible deficiencies in other 
components? I feel that serious consideration should be given 
by the Society to equipment design and requirements in areas 
where the failure rate justifies this. The current vague and 
inconsistent requirements of Chapter 7 of the Code, ‘Machin- 
ery, Electrical Installation and Control Engineering System’ 
should be rewritten to provide manufacturers with practical 
guidance. It is not very satisfactory to refer manufacturers of 
cranes for offshore platforms to the Society’s Rules for ships. 

The comments in respect of standards for quality of 
construction of welded structural items are noted but these are 
not omissions in the Code alone as they reflect the marine 
practice of abdicating responsibility to the ‘Surveyor’s 
satisfaction’. | would agree, however, as stated in my response 
to Mr Cowan, that guidance on acceptable standards would be 
beneficial provided these do not inhibit the surveyor’s 
discretion and experience of a particular manufacturer. 

Finally, I would like to deal with the points raised in the 
second paragraph of Mr Smedley’s contribution. Unfortunate- 
ly there are still some crane manufacturers who appear to 


consider that the crane operator has sufficient qualifications to 
assess the effect of various wave conditions on the ratings of the 
crane. Crane ratings are sometimes specified in the manufac- 
turers’ charts as being appropriate to certain conditions and 
indicating that the crane operator should assess the extent of 
any downrating appropriate to a particular seastate. This is not 
a responsible attitude and thankfully the Society’s procedure of 
indicating ratings appropriate to various seastates provides 
operators with important guidance on this question. 

With regard to the question of what can be gained by heave 
compensation devices, I would say that these are an operational 
enhancement and a desirable feature which should be fitted 
with the intention of improving operational safety. Although 
they will undoubtedly reduce the dynamic shock loads on a 
crane, if used correctly, because they rely on operational 
judgement and can be overridden by the crane operator they 
should not be seen as a means of enhancing the crane ratings. 
There is also insufficient experience or test data to demonstrate 
their efficiency. 


To Mr Cowan: 


The question posed by Mr Cowan is a matter to which I am 
sure the Society has given a great deal of thought. Standards of 
construction and the extent of NDT, which are of course 
applicable to all aspects of the Society’s work and not just to 
lifting appliances, seem to me to be dealt with in two 
fundamentally different ways by LRS and LRIS. 

In the case of LRIS the service offered to the client appears to 
be essentially one of ensuring that the standards of manufac- 
ture comply with either the client’s specification or a specified 
national standard since they do not have any requirements or 
rules of their own. In general, inspection carried out on this 
basis removes any freedom to exercise discretion from the 
surveyor and the equipment is either in compliance with the 
specification or not and an acceptance or non-acceptance note 
is issued as appropriate leaving the client and manufacturer to 
resolve any discrepancies between them. 

On the marine side, however, in general it can be said that 
there are no formal standards for non-acceptance and reliance 
is placed on the surveyors’ engineering judgement and good 
engineering practice. There are, of course, certain areas where 
the extent of NDT are specified in the Rules, but not the level of 
acceptance/rejection, and in some cases tolerances are 
specified as for instance in the case of chain cables. 

In assessing the need for ‘Standards of Acceptance’ it is 
relevant to recap on the four clearly defined aspects of 
involvement in respect of our Certificate of Lifting Appliances 
and to attempt to evalute any grey areas and assess the relevance 
of formal acceptance standards. The four aspects are: 

(i) Design appraisal and plan approval. 

(ii) Verification of materials. 

(iii) Survey during construction. 

(iv) Proof testing. 

If we consider these areas we will find that (i) is adequately 
covered in the Code in that accurate assessments are made of 
the forces resulting from the operating condition on which the 
approval is based. Area (ii) ensures that there are no doubts 
concerning the design assumptions made in respect of material 
properties and area (iv) is confirmation that there are no 
fundamental problems in respect of construction, erection etc. 
In effect therefore, any concern with respect to acceptance 
standards is in the area of survey and workmanship only since 
we have fairly rigidly tied down the other three areas. If we now 
consider the safety factor which is left to accommodate 
deficiences in manufacture and welding which may not be 
apparent from the surveyor’s normal inspection procedure, it 
should be borne in mind that from the structural point of view 
there is a normal ‘safety factor’ of 1.5 based on the material 
guaranteed yield stress. 


Furthermore we must consider whether our experience from 
periodic survey and damage reports supports the theory that 
more stringent inspection criteria are necessary or that the 
above safety factor is not adequate. 

To conclude therefore, I would suggest that there is little 
evidence to suggest the need for more rigid acceptance 
standards than the current marine practice of allowing the 
surveyor to use his experience and assessment of a manufac- 
turer’s capability and to apply good engineering practice, 
provided rigid control is exercised in respect of design, 
materials, testing and periodic survey. Rigid acceptance 
standards would result in possible rejection because of 
marginal discrepancies not relevant to the integrity of the 
equipment. 

Whilst there is justification for general guidance being issued 
to surveyors on levels of acceptance and inspection procedures, 
care must be taken to ensure that the surveyor can retain the 
freedom to exercise the discretion needed in most engineering 
problems and is not bound by copious volumes of acceptance 
rules which could in instances of litigation be used against the 
surveyors and the Society. I would suggest finally that this 
subject could well form the basis of an interesting paper and 
discussion. 


To Mr Rapo: 


Mr Rapo has raised the question of acceptance of the Code 
by national authorities and whether I am aware of any cases 
where acceptance is not assured. It can be stated with some 
confidence that the Society’s certification is in practice 
acceptable to authorities throughout the world and indeed 
some authorities specify the need for LR certification in their 
regulations. Particular attention is drawn to Appendix A of my 
paper which indicates special procedures which are required by 
some countries. However, to be strictly accurate it could not be 
stated that we have formal acceptance by all countries of the 
Code. The reason for this is that they are generally unable to 
indicate that the Code is legally equivalent to their regulations, 
but our experience over many years and many thousands of 
surveys is that for all practical purposes LR certification is 
acceptable to and preferred by authorities. 

Regarding the question of 3D analysis of gantries and 
whether this must be carried out in every case. Since the 
purpose of the analysis is to indicate the distribution of stress 
in the gantry structure and in particular to highlight stress 
patterns and concentration in key areas, not apparent from 
normal manual calculations and beam element models, it is 
essential that each configuration of gantry is initially checked 
using 3D finite element techniques. However, once the stress 
factors have been established for the basic configuration, it is 
acceptable to adopt a much simpler beam element model to 
generate global stresses and apply the stress factor data 
established from the finite element model for all future gantries 
which have the same basic configuration, but with either 
dimensional or scantling variations. It is interesting to note that 
in the case that I highlighted it was shown that the introduction 
of better details at the curve of the gantry produced a 45% 
reduction in the maximum stress and consequently locally 
increased scantlings were required to account for only a further 
10% reduction in stress to achieve acceptable stress levels. 


To Mr Bidmead: 


Before dealing with the points raised by Mr Bidmead, I 
would like to point out that he was a member of the small team 
involved in the Code and his contribution in its preparation was 
invaluable. 

Anticipating future developments in the Society’s require- 
ments is a difficult task since any development is usually a 
response to the changing needs of industry in design, concept 


or engineering requirements. However, in the particular area of 
launch and recovery systems for diving operations, there does 
not appear to be any significant pressure on designers to 
produce more economical designs, presumably because the 
economies which could be made in the equipment would be 
small compared with the total diving system investment. 
There will, no doubt, be developments in this area to meet the 
inspection and replacement requirements of rigs, underwater 
manifolds, pipelines etc. and it is probable that since designs 
tend to be tailor-made for each installation, the use of dynamic 
analyses will be introduced to replace the generalized criteria 
used at the moment. One development which would benefit the 
certification of these systems would be if the system was 
presented as a complete package rather than in the piecemeal 
and fragmented manner in which they are generally submitted 
at the moment. Weare often in the situation of dealing with two 
or three sub-contractors for the same system, each responsible 
for a particular area of involvement, but without any 
coordination or guidance on the design philosophy for the total 
system. The role of the Offshore Services Group should be more 
critical to ensure that the designers supply sufficient data to 
enable the entire system to be examined thus avoiding time 
consuming exchanges of correspondence to establish the facts. 


To Mr Chaudhuri: 


A simplistic approach was adopted in establishing the 
formulae for F,, and the values realized by this method have 
been verified by more sophisticated methods. The crane system 
stiffness is based on axial loads but this again was compared 
with more accurate means of evaluation and a good relation- 
ship was found. 

It is agreed that the dynamic amplification varies in different 
parts of the crane as the dynamic effect is dampened. However, 
the intention of the Code is that a simplistic design approach 
can be adopted using reliable design criteria and static methods 
of analysis. As an alternative to the static approach, a dynamic 
analysis can be adopted which will provide more accurate 
design criteria and enable different dynamic factors to be 
established for jib, ropes, tower, etc. The Society has a facility 
to carry out such a dynamic analysis and in Figures A and B, I 
have shown the results of a typical 50‘ offshore crane operating 
from a platform and carrying out lifts from a supply boat in 
4m, 8 second period wave condition. These figures show the 
fluctuation in dynamic factor for the jib and ropes and also 
show good correlation with the static factor derived from the 
formulae for F,,. 
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To Mr Darsgle: 


I agree that a load measuring device or load/moment 
indicator which took account of offload angles would be 
desirable provided it was combined with the ‘vertical’ load 
measuring device and did not, therefore, make life more 
complicated for the crane operator. 

The fitting of load measuring and load/moment indicators 
are mandatory for offshore cranes but there is no requirement 
yet that the device referred to by Mr Dargle should be fitted nor 
is there any indication that these will become mandatory. The 
claim is often made that the reliability of load indicators leaves 
something to be desired and I wonder whether a more complex 
device will be an enhancement to operator safety. The first and 
most important factor has been in ensuring that with the Code, 
account will now be taken in the crane design, of both the 
vertical and side forces which result from offshore operations. 
This is a major step forward from the ‘flat-calm sea designs’ 
which are sometimes presented for approval. 

One final comment I would like to make on this aspect of 
operational safety is that if a ‘spy in the cab’ type of black box 
were fitted in the crane cab, it has been suggested that the abuse 
of cranes will be reduced since the incidence of overload etc. 
would be recorded. I feel that a mandatory requirement in this 
respect would introduce safer crane operations since the 
operational life of a crane would be available for scrutiny to 
assist in predicting the fatigue life of the crane whilst at the same 
time placing more control and responsibility on the operator. 

The final point made by Mr Dargle is covered by Chapter 9, 
Section 3.2 of the Code although I agree that listing the various 
aspects of survey as proposed would probably be more helpful. 


To Mr Pomeroy: 


The first paragraph of Mr Pomeroy’s contribution deals with 
an interesting but tricky legal question which I think best not to 
comment upon in a direct way, but rather deal with from a 
technical viewpoint. The role of the Society in certifying lifting 
appliances is to ensure that they are suitable for the envisaged 
operating conditions. It follows, therefore, that we need to 
establish the appropriate design criteria, approve the arrange- 
ment, verify materials and workmanship and subsequently 
witness testing. The surveyors involved in the various stages 
need to be satisfied, each with his own area of involvement, 
before certification is finally issued if they are to meet their 
responsibilities. However, we are not operating independently 
of the manufacturer in these areas but are surely obtaining his 
agreement by discussion that any changes required will produce 
a better engineering product. I feel that we should see our role 
as working with the designer/manufacturer to convince them 
that our requirements are technically justified and in everyone’s 


interest. There is no technical satisfaction in imposing changes 
on an unconvinced designer. The point I am trying to make is 
that the responsibility for design is ultimately the manufac- 
turers but the Society needs to be satisfied with the integrity of 
the equipment and this may involve enhancement or change to 
the design with the agreement of the manufacturer. 

I agree with the views expressed in the second paragraph of 
Mr Pomeroy’s contribution. The Society’s policy in certifying 
lifting appliances has been to ensure that the design criteria is 
correct and that the structural integrity is sound. Standard 
manufactured components such as winches have been accepted 
on the basis of functional and load test. From my extensive 
discussions with national authorities over the years it is 
apparent that this is the procedure they envisage for certifica- 
tion. Additionally, survey experience does confirm that there is 
no history of significant defects in mechanical/hydraulic/ 
control or electrical aspects which would justify involvement in 
the approval and manufacture of such items. Perhaps this begs 
the question why are we more stringent in our requirements for 
those items when the appliance is to be classed? 

Our colleagues in the various departments involved will, 1am 
sure, be able to justify this completely different approach to 
certification and classification, but experience confirms that 
approval of the structural integrity must remain a prerequisite 
to the Society’s certification or classification. 


To Mr Smith: 


It is true to say that in the majority of cases changes in 
operating criteria would be with reference to appliances used 
offshore. However, changes can also occur in respect of ships’ 
cargo gear, where, for instance, general cargo deck cranes are 
converted to grab duties or the appliance is used in a different 
service category from that defined in Chapter 1, Section 2.3 of 
the Code. 

The point raised by Mr Smith in respect of workmanship and 
material surveys is noted and in clarification I would add that 
initial certification of an appliance must not be based on a 
workmanship and material type survey only, but must be 
supplemented by plan approval. There have unfortunately 
been situations where the surveyor has issued the Society’s 
cargo gear register on the basis of the physical survey alone. 

The remaining comments are noted and agreed with but with 
respect to the adequacy of maintenance, attention is drawn to 
Table 9.3.4 Item (2) of the Code where specific reference is 
made to this matter. 


To Mr Sullivan: 


Mr Sullivan appears to be confusing units used for 
calculation with the unit used to define the SWL of a lifting 
appliance or component of loose gear. The units of stress etc. 
in the Code are in accordance with the system of units adopted 
by the Society. However, it is extremely important from a 
practical point of view, as well as being a legal requirement, that 
SWL’s are expressed as tonnes. I am sure there are not many 
dockers or stevedores who have heard of newtons or be able to 
convert this to the international ‘laymans’ unit of mass the 
tonne. 

Regarding the presentation in the Code of the buckling 
criteria, a closer and considered comparison of this with the 
procedure in Mr Mathewson’s paper will confirm that in fact 
they are on the same basis, only the presentation is different. 

It is reassuring to note that there is an awareness of the 
interface problem with pedestals etc. and it is concluded that 
with the information contained in the Code, verification of the 
forces supplied by the builder will be possible. 

Iam sure the proposals by Mr Sullivan for an alternative form 
of presentation of allowable stresses will be considered when the 
Code is reviewed. The reason for the different stress values 


between Section 2 and 5 of Chapter 3 of the Code is that it is 
considered that a higher safety factor is necessary for pedestals 
based on experience of pedestal failures. The allowable stress 
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account should also be taken of buckling modes of failure as 
indicated in Section 2. 


To Mr Thomas: 


The suggestion that machinery items are not covered in the 
Code is not strictly correct since Chapter 7 is set aside 
specifically to indicate the Society’s requirements for mechani- 
cal as well as electrical and control aspects of lifting equipment. 
With the exception of mechanical lift docks and launch and 
recovery systems for diving operations, our involvement with 
these particular aspects is confined to lifting appliances which 
are to be classed. By far the largest area of our involvement, 
however, is with respect to certification and in this case 
mechanical, electrical and control aspects are accepted on the 
basis of functional and load testing of the lifting appliance. 

Because of the specialized nature of slew ring design and 
manufacture they are usually accepted on the basis of 
calculations and supporting data submitted by the ring 
manufacturer. For important applications, such as single point 
moorings, it is considered essential for the manufacturer to 
justify the slew ring design, and of equal importance is the need 
for the design conditions to be approved by the Society to 
ensure that environmental/operational forces and failure 
considerations are adequately taken into account. 


To Mr Thomson: 


I think it is generally accepted by owners that they must have 
certification, in the form of a cargo gear register, if they wish to 
ensure that the stevedores and port authorities around the 
world will operate or permit the use of the ship’s cargo gear. It 
is true that not all countries have requirements in this respect, 
but if a ship is to trade between different countries then a valid 
cargo gear register is an essential document if the costly delays 
referred to by Mr Thomson are to be avoided. Incidentally it 
should be noted that most countries do in fact recognize 
another national authority’s standards provided the require- 
ments in Appendix A of my paper are followed. 

The suggestion is made that perhaps IACS or IMCO could be 
used to standardize requirements. There is no doubt that a 
universal requirement would make life a lot easier for all 
parties, but the ILO has been unable to achieve this (there are 
only three signatories to the 1979 convention) and it is difficult 
to see how other organizations can achieve anything better. The 
greatest problem is that the very generalized and often non- 
technical requirements of various countries are laid down by 
statute and are not always easily interpreted. Because of the 
legal procedures necessary to change them they are also 
particularly unwieldy to work with. For instance the UK Docks 
Regulations have not changed since 1934 despite the develop- 
ments there have obviously been since that time. Any changes 
necessary to update them would require an act of parliament 
and in consequence of this the more general they are the less 
likely they are to inhibit progress. I do not see a solution to this 
problem as long as there are both national and international 
requirements. 

The proposal for an addendum to the table of special 
requirements which would indicate the acceptability or 
otherwise of one country’s standards by another could only be 
based on formal statements by the various national authorities. 
Our experience is that this would be extremely difficult, if not 
impossible, to obtain. The value of such an addendum is also 
questionable because the owner has merely to ensure that he has 
a valid cargo gear register issued and maintained by an 
internationally recognized and independent organization to 


obtain acceptance by all countries. In this respect the Society’s 
certification is acceptable world wide. 

The dynamic hoist factors for offshore cranes are based on 
theoretical and test data currently available and they are for 
typical supply boat response. The values for minimum hoist 
speed relate in general to the North Sea but the Code does 
permit the use of known wave data (height and period) 
appropriate to a particular area, if the installation is to be 
restricted to local operation reference Chapter 3, Section 3.3.4 
of the Code. 

Regarding the temporary one-off increase in the SWL of a 
lifting appliance. It is illegal to exceed the certified SWL of any 
component with the exception that in special occasions and 
subject to the stringent procedures laid down in my paper, 
heavy lift equipment can be specially considered. It would be 
impracticable to extend this concession to every standard deck 
crane or derrick and there would be the possibility of operators 
becoming casual about the meaning of the SWL. This 
concession must be seen as a special case and not an everyday 
occurrence. 


To Mr Williams: 


Mr Williams was also a significant and valued contributor in 
the preparation of the Code and as a consequence has been able 
to pick out potential grey or sensitive areas. 

In reply to the first question, I feel that, since we recommend 
that all lifting appliances are certified, we should insist upon all 
lifting appliances being classed when the owner decides to take 
up this option. However, to avoid the situation where a 
secondary item of equipment such as a stores crane becomes a 
condition of class it is suggested the owner should be able to 
exclude secondary lifting appliances from the class notation. 
With regard to the question of modified notations to indicate 
which equipment is included, I understand that there are 
practical problems in having the multiplicity of notations which 
would be required to reflect this and consequently this aspect 
will be covered in the reporting procedure and the descriptive 
column of the register book. 
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A recent case of the lifting appliance forming an essential 
feature of a vessel was the travelling gantry and discharge boom 
on a barge with the class contemplated ‘*100A1 AT Moored 
Self-Loading Cement Terminal Barge For Protected Water 
Service’. Each case should, however, be considered on its 
merits but I agree with Mr Williams suggestion that access 
ramps and internal lifts and ramps on Ro-Ro vessels are an 
essential feature but there is no sign at present that the Society 
is interpreting things this way. 

It is proposed to incorporate the various and currently 
effective circulars, ship letters, etc. referred to into the Survey 
Procedure Manual in an attempt to rationalize and reduce the 
Number of publications on this subject. It is hoped of course 
that the Code and my paper to the LRTA will have already gone 
some way to achieving this objective. 


To Mr Wilson: 


There is no doubt that the possibility of sequential failure of 
the installation is higher in the case of mechanical lift docks 
with a small number of hoist units as stated in the paper. In my 
justification of the 3:1 rope safety factor, ‘multiplicity’ of hoist 
units is just one of six factors to be considered and it is quite 
correct to suggest, as Mr Wilson does, that this argument is less 
relevant as the number of hoists decreases. 

The suggestion that the safety factor should be related to the 
number of hoist units in each installation is valid and I’m sure 
would be adopted by manufacturers if it permitted them to use 
3:1 as the maximum value. The Society is not prepared, 
however, to reduce the current safety factor below 3:1 and 
consequently, this proposal would result in imposing higher 
safety factors for small installations which is difficult to justify 
on the satisfactory service record where approval, good 
maintenance and our inspection procedures are followed. A 
variable safety factor would also result in less standardization 
of rope size, sheaves etc., which may not be cost effective. 
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L; INTRODUCTION 


1.1 An earlier paper (1) discussed the topic of communi- 
cation between men and computers, and in particular the 
obstacles to such communication. These include among other 
factors unsatisfactory enquiry and programming languages; 
bad matching between the input and output data rates of men 
and machines; and inappropriate organization of data in 
computer storage. 


1.2 At first sight, data storage is a simple matter often 
ignored or dismissed by those who have not been brought face 
to face with the need to select or design a system for data 
storage and retrieval. However, if one reflects that the enor- 
mous investments made in the last thirty years in hardware for 
the recording and storage of data have been at least equalled 
by the amount of money spent in devising software to make 
use of it, all too often without conspicuous success, it is clear 
that there are some fundamental problems involved. Not even 
the human brain, despite its enormous storage capacity and 
reasoning ability, is capable of storing and recalling facts 
without error. 


1.3. Lloyd’s Register, already a heavy user of computers for 
engineering calculation and administrative purposes, is in- 
creasingly using computers as a primary means of data 
storage rather than relying on other media. This trend will 
undoubtedly intensify through the 1980s. The amount of data 
related to engineering calculations is increasing as fuller and 
more thorough analyses are made of the designs submitted to 
the organization. Lloyd’s Register’s computers already hold 
the world’s most authoritative and extensive collection of 
basic data on ships, from which the Register Book and other 
related information is published. The amount of technical and 
performance data on ships, offshore structures, machinery and 
plant, both current and historical, held in this way will grow 
markedly during this period. The increasing requirements 
from maritime administrations for additional survey infor- 
mation will also add significantly to this volume. The way in 


which this data is stored, and the means of retrieval provided, 
will therefore be of major importance to the provision of an 
effective service in each of these areas. In addition, extensive 
use is made in Lloyd’s Register of advanced computing 
techniques, for instance in the provision of interactive graphics 
facilities. Such applications also depend for their effectiveness 
on efficient data storage and retrieval techniques, as do the 
humbler and more straightforward applications of small 
computers to a multitude of simple tasks. 


1.4 In this paper we discuss available methods of storing 
data in computers and examine the reasons, both superficial 
and fundamental, why it has been necessary to develop so 
many different techniques in an attempt to solve the decep- 
tively simple question “What is the best way to store data in a 
machine ?’. While we shall not succeed in providing a simple 
answer to this question, it is our aim to promote a fuller 
understanding of the problems involved in data storage and 
an appreciation of the effect that these have on the quality of 
information retrieval from computers. 


1.5 The choice of device to be used for data storage often 
determines the way data can be stored and retrieved, and so 
the media available for data storage are discussed. Further- 
more, the physical location of the storage device affects 
how fast and frequently the data in it can be accessed. The 
influence of economics on these factors is considered. The 
paper then deals with types of data and the methods of inform- 
ation retrieval suitable for particular purposes. Increasingly. 
computer-based storage schemes have to deal with data and 
enquiries whose form is not known in advance. We therefore 
consider methods suitable for use under these circumstances. 
The storage of a sparse matrix is then used as an example of 
how complexities arise in solving a practical problem, and the 
relationship between this problem and the storage of a file is 
illustrated. Finally, future trends in data storage techniques 
are discussed in relation to the needs of Lloyd’s Register and 
its clients. 


1.6 Lest it should be argued that the topic of this paper has 
little relevance to technical activities such as engineering cal- 
culations, it should be pointed out that over 50 per cent of 
accesses to backing storage in Lloyd’s Register’s mainframe 
computer are made by programs concerned primarily with 
engineering calculations, despite the fact that Lloyd’s Register 
maintains one of the largest collections of information on 
ships in the world on this machine; and that the ratio of cen- 
tral processor time to the number of accesses to backing 
storage has, since 1975, been approximately the same for engin- 
eering calculations as for other nominally administrative work. 


1.7 The reason for this is that the scale and therefore the 
amount of data handled in technical calculations has grown 
larger, while the amount of processing involved in administrat- 
ive tasks has also risen, due to the increased complexity of the 
file structures necessary for greater integration of the various 
functions of the organization. Where data structures of any 
complexity are used, the proportion of a program dealing 
solely with data handling and format conversion is often as 
much as 30 per cent or higher of the total number of state- 
ments. File design and the choice of access method also 


*Throughout this paper ‘data’ is used to mean the physical form in which values or information are stored or transferred; ‘information’ is used to 
mean the interpretation which is placed upon the data. The usual practice has also been followed in referring to data as a collective noun rather than 


as a plural adjective. 


comprise a large proportion of the task of systems analysis, 
whether this is for scientific or administrative purposes. Im- 
provements of technique in these areas are therefore most 
important in the overall economics of computing, and it is 
perhaps surprising that so little progress appears to have been 
made in reducing the amount of work required, despite a 
great deal of effort. 


1.8 The problems associated with data storage arise partly 
from the need to use more than one ‘level’ of storage when the 
volume of data to be stored exceeds the available space in the 
immediate access memory of the computer. The increase in the 
size of modern large computers has to some extent alleviated 
this problem, even though file sizes as a whole have risen; but 
the recent advent of smaller machines such as micro-computers 
is now facing a large population of programmers once again 
with problems relating to data storage first encountered in 
the 1960s and never fully solved. 


1.9 As with micro-computers, cost inevitably plays a large 
part in the selection of a method for data storage. There is a 
trade-off between the speed and ease of information retrieval 
and the cost of the storage medium. Data is therefore often 
transferred from one ‘level’ of storage* to another while pro- 
cessing is taking place in order to take advantage of the high 
performance of a small quantity of high-cost storage while the 
bulk of the data is kept on a slower, cheaper medium. Such 
transfers involve copying the data and may also change its 
layout. 


1.10 Data is rarely static; it requires to be changed, added to, 
deleted and, in consequence, reorganized from time to time. 
This must be done without upsetting the assumptions that 
were made when the layout of the data was decided upon; 
access to the data must be unhindered by the fact that these 
operations may have taken place, or indeed, be taking place, 
unknown to the user. Machines and humans are fallible. What 
happens when breakdowns occur in the middle of one of 
these operations, or if the data is wrongly changed; can the 
originals be recovered and the mistakes corrected, at reason- 
able cost? Many methods have been devised to tackle these 
problems, some of which have proved more successful than 
others. Originally, most solutions were developed in an ad-hoc 
fashion in response to specific requirements. Because there 
were so many of these, only recently has it become possible to 
attempt to construct anything approaching a classification of 
them, and indeed, the field is still developing rapidly. 


1.11 One of these developments in which we are interested 
concerns the possibility of using techniques developed for 
encryption (e.g. to ‘scramble’ messages to prevent unauthor- 
ized interception) to achieve a general method of data storage 
for practical use. If successful, this idea could be applied to 
many types of application, ranging from the storage of sparse 
matrices for engineering applications to the storage of ac- 
counting data. 


1.12 Such developments in the science of data storage, and 
the availability of more general information retrieval lang- 
guages, may in the not too distant future remove one of the 
main obstacles to the effective use of computers. At the same 
time it will become possible to concentrate the logic needed 
for these functions into separate ‘back-end’ machines con- 
cerned only with data storage and retrieval, just as ‘front-end’ 
machines were developed in the 1970s to handle the data 
communications load previously carried by the central pro- 
cessor of a typical computer. 


*See Glossary 


Ne 


oe STORAGE MEDIA AND LOCATION 


2.1 Before discussing the techniques of data storage and eo) 


retrieval using computers, it would be appropriate to review 
the range of devices and media now available for the storage 
of data in volume in more general terms. 

2.2 The traditional medium of data storage, and the one 
most widely used, remains the printed word on paper. This 
is versatile, portable, human-readable, and can achieve 
reasonable density of storage (a paper-back book, volume 
approximately 300 cm*, contains approximately ten million 
characters. A magnetic tape holds a similar amount in a 
similar volume). The main disadvantage of paper is that no 
method of reading it by machine has yet proved sufficiently 
satisfactory for widespread adoption. Handling of paper in 
bulk is inconvenient without costly bindings and, when bound, 
insertion of additional data is difficult. Once data is recorded 
on paper, its sequence is fixed, searching through it can be 
time consuming, and analyses of the data cannot readily be 
prepared by automatic means. Furthermore, sharing of the 
data can only be achieved by duplication which causes prob- 
lems if one copy is altered in any way. 


2.3 During the 1950s and ’60s, methods of recording data in 
machine-readable form on magnetic media were developed, 
and these have now reached the point where, given the right 
choice of equipment, in terms of information density they are 
comparable to microfiche and in cost comparable to paper 
(see Table 1), and they meet all the other requirements men- 
tioned above. However, to be human-readable they require 
a computer and a terminal, which reduces their portability. 
Unfortunately the most cost-effective machine-readable stor- 
age media have until now been the least portable. This may 
change with the advent of video-disc technology but this 
medium has yet to be proven for data, as opposed to image, 
storage. Further advances in magnetic disc and tape recording 
have reached densities comparable to the video-disc. 


2.4 Unlike paper, however, neither magnetic nor video media 
at present available are capable of recording two-dimensional 
images directly (e.g. drawings, photographs, diagrams or 
graphs).These have to be scanned, either manually or auto- 
matically, and converted into linear form, which then lacks 
the topological properties of the original, before storage on 
these media. However, such scanning enables all data, whether 
analogue signals, voice or image data, text or numbers, to be 
stored in the same way and organized and transmitted for 
viewing or output by electronic means. 


2.5 <A third medium which should be mentioned is micro- 
fiche. Sharing the limitations of paper in other respects, this can 
achieve densities and costs per character comparable to those 
achievable by the latest magnetic storage devices, is human- 
readable (through a device which is not, in general, conveni- 
ently portable), and is capable of storing two-dimensional 
images (see Table | for costs). Limited mechanized handling 
is possible, but this further reduces portability. 


2.6 These three media are likely to be in use together in 
various combinations through the 1980s. Selection of the 
correct medium depends on the application. The computer’s 
unique ability, in conjunction with magnetic storage, to search 
and re-arrange data, is nevertheless likely to prove increasingly 
indispensable. 


2.7 We have therefore concentrated in this paper on the 
problems and techniques of data storage and retrieval using 
machine-readable media, although many of these have paral- 
lels in practices and techniques adopted with other media. 


TABLE 1—DATA STORAGE: CAPACITIES, TRANSFER RATES AND COSTS 


Access Time Transfer Transfer 
(average) Rate Rate 

(see Note 1) (maximum) | per unit cost 
(millisecs) | (kchars/sec) | (chars/sec/£) 


Unit Cost 
(see Note 2) 


Capacit Capacity 
Device/Medium Paci per unit cost 


(£) (kchars) (chars/p) 


Data Cassette (e.g. HP9865) 
Data Cartridge (e.g. HP9877) 
Diskette (e.g. HP9885) 

Disk Cartridge (e.g. PDP RLO1) 


Disk Cartridge (e.g. PDP RLO2) 


1220 0.4 


1375 


1720 


3900 5000 


5300 10400 


Disk Cartridge (e.g. PDP RK07) 12600 28000 
Disk (Twin Spindle) (e.g. IBM 3330) 12000 100000 


317500 1198 


Disk (Twin Spindle) (e.g. IBM 3350) 10000 


102000000 1198 


Mass Storage (e.g. IBM 3850) 
Microfiche (270 frames) 
Computer Stationery (270 sheets) 


A4 Paper (270 sheets) 


Note 1: Time to locate a file may be substantially greater. 


not | not 
machine- machine- 
readable readable 


Note 2: Costs include provision for all associated and peripheral hardware, space and overheads. 


2.8 Before dealing with the methods of data storage in more 
detail, the question of where the data should be located should 
also be considered. With today’s electronic techniques, data 
can often be held in a central location and distributed as 
needed, or can be kept in a number of small machines in many 
locations, and combined when required. Factors affecting the 
choice are: 
- the extent to which data needs to be shared 

— the cost and speed of data transmission 

— the response time required 

— the volume of data to be transmitted 

— the frequency with which access to the data is required 


— the maximum rate at which data must be searched or 
delivered to the processor or the terminal 


— the cost of equipment at distributed and central 
locations 


— the cost and difficulty of installing and maintaining 
compatible software in distributed machines. 


2.9 Theoretically, these factors can be evaluated for each 
application, and the solution offering optimal cost/perfor- 
mance determined. However, the rate of change of technology 
in both storage and communications is such that advance 
information on new developments and pricing strategy in both 
areas is often necessary to reach foolproof conclusions. The 
Computer Services Department of Lloyd’s Register therefore 
maintains a close watch on such developments. 


2.10 Other factors, principally ease of use, freedom from 
day-to-day dependence on central sources of information, 


unreliable communications and availability of hardware with 
a low unit value, have increased the attractions of the de-cent- 
ralized approach, when sharing of data is not an overriding 
requirement. On the other hand, as more of the systems and 
data within an organization are handled by computer, the 
benefits of reducing duplication of data and of having a wide 
variety of data readily available can be more readily appreci- 
ated. Sharing of a common data resource can also be simul- 
taneously cheaper and more secure. 


2.11 It is therefore to be anticipated that organizations such 
as Lloyd’s Register will continue to use both techniques at the 
same time, dispersing data which is local to a function or 
location, but at the same time maintaining a powerful central 
facility to act as the focal point for the gathering and storage 
of data needed for reference by many departments, individuals 
or clients. 


2.12 The problems which arise when more than one copy of 
an item of data is stored are familiar to members of any large 
organization, in which many copies of a document may have 
to be made so that widely dispersed departments may process 
them. If a copy is modified, or a further document is attached, 
there is no convenient way of making sure that the other 
users of the document are aware of the change, confusion may 
arise between versions of the document, and this may be 
compounded if several amendments are made simultaneously 
in different locations. 


2.13 Care has to be taken that similar problems do not arise 
even when data is held in computers. The computer can create 
multiple images of a document at several locations at one time, 


and can ensure that amendments are made only to one copy 
of the document. However, problems can arise when for geo- 
graphical or practical reasons connected with the size of files, 
data is dispersed. In this case, certain data fields have to be 
duplicated so that the files may be related again at a later 
stage. In this situation, one copy must be designated a ‘master 
copy’ and the remainder updated from this to achieve con- 
sistency. If this cannot be done frequently, for example due to 
geographical separation, the users in each location may have a 
different view of the file, since it may never be possible to 
transmit the changes, update the master file and re-transmit 
before further changes have taken place. The role of effective 
and rapid communication in data storage and retrieval is thus 
more than a matter of convenience. 


2.14 The problem of file synchronization also occurs within 
databases, between files for which data is collected indepen- 
dently and then brought together, between closely coupled 
computers (e.g. a central computer and an ‘intelligent’ terminal 
device), and even within a computer itself, where data in main 
storage may be ‘paged’ out to a backing storage device 
(‘virtual storage’) or copied to a fast ‘cache’ memory area for 
high speed processing. In all of these applications, provision 
has to be made for recovery when things go wrong in the 
middle of any process involving updating or communication 
of data. 


Sp ORGANIZATION OF DATA 


3.1 Data may be viewed in two ways. On the one hand, it 
may be considered as a collection of symbols, which must be 
placed on a storage medium and retrieved from there; the way 
in which the data is stored is referred to as the ‘physical 
organization’ of the data. On the other hand, the data may be 
viewed as a set of meaningful entities, which may be related to 
each other in many ways, and form conceptual structures of 
great complexity. These structures are known as the ‘logical 
organization’ of the data. 


3.2 The ultimate aim of software and hardware for data 
storage and information retrieval is to handle the physical 
storage of data in a way which is invisible to the user, while 
allowing him to use and manipulate it according to its logical 
organization or interpretation (which may change in the 
course of computation or enquiry). 


3.3. Items of data may be associated with each other either 
explicitly, for example by means of a reference or label in 
common; or implicitly, for example by means of position in a 
record. Data may be referred to by a label (e.g. a paragraph 
number), by position (e.g. the third element in the fourth row 
of a matrix), by value (e.g. all paragraphs containing the word 
‘vessel’), or by indirect reference (e.g. ‘the displacement of the 
vessel referred to in paragraph 8’). 


3.4 Most forms of access to data in computers involve a 
search, either through the data itself, or through indexes 
associated with the data, just as they do on a non-mechanized 
medium. Methods of optimizing the search process absorb the 
majority of the effort devoted to designing computer systems 
for data storage and retrieval. 


3.5 Data which is structured allows more rapid location of 
the items of interest, since the structure provides a logical 
framework along which the search can be carried out. The 
physical structure of the data may be chosen to reflect the 
logical structure, and to exploit any capacity of a storage 
device to search more rapidly if the data is arranged in a 


particular way. On the other hand, if the data is structured in 
a way which is irrelevant to an enquiry to be made, the value 
of the data structure is lost. 


3.6 For certain types of application it is therefore better to 
store the data in unstructured form, and accept the loss of 
efficiency and additional computation required to access any 
item, in order to achieve more consistent performance and 
greater versatility. 


3.7 These two approaches are typified on the one hand by 
conventional computer files, consisting of a series of records 
in a fixed format, and by files holding raw textual information 
on the other. It is of course possible to combine the two 
approaches, for example by treating each paragraph in a body 
of text as a separate record. Indeed, most storage media 
impose such an organization, the available space being divi- 
ded into physical tracks or blocks, typically from five hundred 
to twenty thousand characters in size. Searching within a 
block is typically two orders of magnitude faster than search- 
ing across several blocks, since before a block is read its 
position on the storage medium must be found. Finding the 
data is known as a ‘seek’ operation. 


3.8 For the purposes of processing, many units of data 
organization may be considered. These include: 

consisting of individual characters, numbers, 
pointers or logical symbols. 


items 


arrays or tables of items (e.g. matrices). 

fields containing one or more items or arrays of a 
given type and designation. 

structures containing items and/or fields with a defined 
relationship to each other. 

records containing one or more fields or structures. 

indexes containing values of key fields and pointers to 
corresponding records. 

files containing records and/or indexes. 

databases containing files of data and structural informa- 


tion enabling the files to be related to one 
another. 


3.9 Types of logical structure frequently used are: 


arrays may be multi-dimensional. Stored as strings of 
items whose relationship is implicitly defined. 
lists each item is accompanied by a pointer to the 
next item. 
rings lists in which the last item points to the first. 
vaialee each item or group of items is accompanied by 
i one Or more pointers to other items, forming a 
Be . more or less general network of simple or com- 


pound items. 


The latter could be used, for example, to represent a critical 
path network, or an electrical circuit. 


3.10 Searching is frequently aided by indexes, which may be: 
full each item has an entry in the index. 


selected items have an entry in the index; others 
are located relative to these. 


partial 


Indexes may or may not be ordered: if an index is held in order 
of a certain key field, searches on this field are faster than 
searches on other fields. 


3.11 Searching, within an index, a file or a data item can 
also be accomplished in several ways: 
— sequentially 
by binary search, i.e. repeated bisection (only applicable 
if the index is ordered) 

in parallel, using special purpose hardware. 
The latter technique has hitherto been used only in special 
circumstances where the costs could be justified and where 
very high speeds were necessary (e.g. for locating which ‘pages’ 
of virtual memory are currently in the main memory of a 
computer). However, hardware of this kind for searching 
complete files has recently been introduced (e.g. ICL ‘CAFS’ 
system). 


4. FILE ORGANIZATION 


4.1 A typical file consists of a number of records, each con- 
taining a number of fields. Each field represents a value, e.g. 
a name, reference number, quantity or date. Certain fields may 
be designated as ‘keys’. These are used to determine the organ- 
ization of the file, or to identify particular records. 


4.2 Records in a file have to be logically organized so that 
they can be accessed efficiently. The characteristics of the file 
and the use to which it is put may affect the way in which it is 
organized. Factors affecting organization include volatility 
(numbers of records added or deleted), activity (numbers of 
records processed in an average run), distribution of activity 
(which types of record are most frequently processed), size, 
growth potential and the media available. 


4.3 The following types of file are in common use: 


4.3.1 Sequential (or serial) Files: records are organized in a 
sequence, usually, but not necessarily, according to their keys. 
Adding or deleting records normally involves re-writing the 
entire file, so this organization is appropriate when a large 
number of the records will be processed each time the file is 
used. Individual records cannot be accessed quickly. To 
establish the file initially, sorting may be required. 


4.3.2 Indexed Sequential Files: indexes are associated with 
the file, making it possible to locate individual records for non- 
sequential processing. Each record will usually have a unique 
key. An indexed sequential file may also be processed sequen- 
tially, starting at the beginning of the file or at a selected 
record. Additional space (‘overflow’) can be set aside for 
inserted records and the indexes will be adjusted automatically. 
Periodically, an indexed sequential file has to be reorganized 
in order to reduce the inefficiencies caused by large numbers of 
records residing in overflow areas. This ‘reloading’ process 
can take some time, during which the file is not available for 
use. 


4.3.3 Direct Access Files: if a relationship can be established 
between the key of a record and its physical address on a 
storage medium, records on the file may be accessed directly 
without the use of an index. This organization is appropriate 
where non-sequential processing is required and access times 
are critical (any record can be returned with one ‘seek’ and 
one ‘read’ command), but there may be a large amount of 
unused storage space if a location has to be reserved for every 
possible value which the key field could take. In such a case, 
a method of converting the key value to a value having a 
smaller range has to be found (see for example ‘hash coding’ 
below). 


4.4 All three of these methods are in common use for appli- 
cations involving more than small amounts of data. The choice 


depends on the implementor’s knowledge of the structure of 
the data and the uses to which it will be put. This choice is 
frequently influenced by restrictions imposed by certain com- 
puting languages (for example, FORTRAN compilers often 
do not contain facilities for handling indexed sequential files). 


4.5 Where the amount of data becomes very large or there is 
a large degree of overlap between data in several files, so- 
called ‘database’ techniques are often employed. A high pro- 
portion of large computer installations now make use of 
database technology, and this is now becoming available for 
quite small machines. The object of databases is to handle 
large quantities of data, which would normally comprise 
several files, automatically and in a uniform way. 


4.6 Four types of database structure are commonly imple- 
mented. These are: 


4.6.1 Hierarchical. Relationships are set up between the 
units of data, some units being considered as ‘owners’ and 
others as ‘members’. In this arrangement no member can have 
more than one owner. An owner can at the same time be a 
member. An owner that is not a member is known as a ‘root’. 
A simple example of this structure would be as shown in Fig. 
4.6.1. The access path to any member has to be via its owner. 


Basic ship 
details (root) 


Main oil 
engine details 


Auxiliary oil 
engine details 


Generator 
defects 


Main oil 
engine defects 


Gearing 
defects 


Fic. 4.6.1 


Hierarchical Database 


4.6.2. Networks. The relationships of owners and members 
are defined as for a hierarchy, but unlike a hierarchy, each 
member may have more than one owner. A simple example 
would be as shown in Fig. 4.6.2.1. 


Basic ship Basic ship 


Manufacturer's 


details details 
(ship ‘A’) name 


(ship ‘B’) 


Main oil 
engine details 


Main oil 
engine details 


Network database 
Fic. 4.6.2.1 


Network Database 


Again, the access path to any member is via its owner. 

Database management systems (DBMS) which support 
hierarchies (for example, IMS (4)) sometimes simulate net- 
works by allowing two or more separate databases to be 
logically linked. The network illustrated in Fig. 4.6.2.1 would 
be achieved as shown in Fig. 4.6.2.2. 


Database A Database B 


Basic ship Basic ship 


g . Manufacturer's 
details details 


(ship ‘A’) 


(ship ‘B’) name 


Main oil 
engine details 


Main oil 
engine details 
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Networking via logically linked databases 


4.6.3. Inverted File. Indexes are built up from any nominated 
field within the record. For each value which exists for the 
field, the indexes contain the value and a series of pointers to 
all records which have that value in the field. So, to achieve the 
network shown in Fig. 4.6.2.1 in which oil engine details are 
owned by basic ship details and by manufacturer, the fields 
containing L.R. number and manufacturer number would be 
used to build indexes, as shown in Fig. 4.6.3. Further indexes 
can be added later if required. 


Index of LR 
numbers 


Database 
of oil 
engine 
details 


Index of 
Manufacturers 


Fic. 4.6.3 


Inverted files 


4.6.4 Relational File (7). In this approach, data structures 
reflect the relationships between the data items themselves, 
rather than the requirements of a very limited number of 
access paths which then have to service all uses to which the 
data may be put. A relational database consists of a series of 
files (or ‘relations’), each of which has a simple structure. In 
the example already used, ‘relations’ would be defined 
between: 


Ship (L.R. number) 
Type of main oil engine 
Engine manufacturer 
Defects. 


In place of the network shown in Fig. 4.6.2.1, there would 
now be three separate simple files containing: 


1. L.R. Number, Main Oil Engine Type, Ship Details. 


2. Main Oil Engine Type, Manufacturer’s Name, Engine 
Details. 


3. Defect Identification, L.R. Number, Defect Details. 


Although it is generally agreed that relational design offers 
a flexibility which other structures may not have and gives the 
user a straightforward view of the data, relational database 
software remains to some extent experimental, since the per- 
formance and efficiency limitations hitherto associated with 
the combination of flexibility and access to large volumes of 
data have not yet been fully overcome. However, Lloyd’s 
Register is making increasing use of this technique (2). 


4.7 The essential advantage of the database approach is the 
availability of software to handle all aspects of data manage- 
ment. Among the benefits which accrue from the use of such 
software, the following are perhaps the most important: 


the way data is defined, stored and managed is standard- 
ized 

proliferation of data files, with the inevitable duplication 
and inconsistency of data which results, is avoided 


powerful management facilities are provided, including 
control of updating and deletions, access control, 
control of concurrent access by different users, check- 
pointing, back-up and recovery. 


4.8 On the other hand, the administration of a database 
requires substantial hardware and software resources, and the 
use of database software for simple tasks is often unecono- 
mical. This will almost certainly change as the capacity of 
small machines increases, links are built between the many 
computer applications in and between organizations, and 
greater standardization of languages for data access is 
achieved. (See for example Ref. (5)). 


=} INFORMATION RETRIEVAL 


5.1 Many of the methods of data storage so far described 
were developed by computer manufacturers to enable their 
storage devices to be used effectively. At the most basic level, 
the user was expected to devise his own ways of using this 
software to achieve efficient storage and retrieval of the par- 
ticular data structures with which he had to deal. In doing so, 
he normally used a direct approach and the resulting ‘end user 
language’ for data retrieval was often primitive and com- 
pletely without versatility, perhaps consisting of a single 
command (e.g. “RUN program name’). At best, only a limited 
range of alternatives could be selected by means of parameters 
entered on cards at the start of a program. The retrieval 
language was often related to the layout of the data. 


5.2 ‘Report Program Generators’ were then developed, en- 
abling conventional files to be searched and sorted, and com- 
plete reports to be formatted and produced, again as specified 
by parameters fed in at the start of the program. Typically, 
these would include detailed specifications of the files to be 
accessed, together with a specification of fields to be extracted, 
report sequences and layouts. The user still had to control 
each step in the process, and write programs to update and 
archive the files. 


5.3 With the advent of compilers capable of accessing a 
library of file definitions and databases, repeated specification 
of the files became unnecessary. At the same time, a move was 
made towards the provision of languages for data access whizh 
were readily human- as well as machine-readable. 


5.4 This process has continued until today most information 
retrieval through terminals takes place either in an English- 
like language (see Fig. 5.4) or in a ‘question and answer’ mode, 
where at each step the computer displays alternatives, one or 
more of which the user can select. Management of files and 
databases is also becoming more human- and less machine- 
orientated and with some software it is now possible for users 
with no computer knowledge to set up new files ‘on the spot’ 
and then to interrogate them (for example, using Word Pro- 
cessing software or the SIFT language developed by the 
Author (2)). 


GRT GREATERTHAN $0000 


FIN 
EXCLUDE THOSEWITH FLAG 
14 
SORTBY ‘FLAG,GRT' 
LIST LRNO- = PFLAG GRT DWT 
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SIFT Information Retrieval Language: 
Example of English-like statements 


5.5 At the moment, the languages available for information 
storage and retrieval tend to vary according to the software in 
use. However, international standards for enquiry languages 
are now being considered, and in the fairly near future it is to 
be expected that the user will be able to specify his require- 
ments and enter his data without knowing how the system is 
going to organize the data or the searches to be conducted. 


Attempts to achieve this, through relational database or 
other techniques (see below), have so far met with some 
difficulty owing to the fact that storage media normally have 
a preferential direction of search. Enquiries which do not take 
this into account may be prohibitively lengthy and expensive. 


5.6 Lioyd’s Register has used most, if not all, of the tech- 
niques referred to above, and continues to improve its methods 
of data handling using software developed both in-house and 
elsewhere. Some comments on this experience may be useful. 


5.7 In the case of many of the early applications of com- 
puters to data storage and retrieval in Lloyd’s Register, the 
data was only converted to machine-readable form in order to 
be able to carry out specific processing requirements from 
which reports in fixed formats were produced as by-products. 
Little account was taken at that time of the value of the data 
as the basis for an ad-hoc information service to management 
and to external clients. 


5.8 Progressively, however, systems have been developed in 
which a major objective is to hold a much wider range of data 
items, some of which are collected solely for the purpose of 
satisfying such enquiries. To design data structures capable 
of responding efficiently to a variety of different retrieval 
requirements thus became a goal in itself. 


5.9 This was made possible as a result of: 


— the reducing cost of the storage of data on magnetic 
media 


— the availability of new software for structuring, 
storing and maintaining files 


— better methods of data capture and data validation 


— the availability of software capable of handling 
diverse matching, retrieval and reporting require- 
ments. 


5.10 Even with these facilities, there remained two main 
problems: first, it was thought desirable to define the kinds of 
enquiry which would be encountered most frequently because 
the data could then be structured in such a way as to minimize 
the cost of such enquiries; second, a need was recognized for 
an information retrieval facility capable of handling enquiries 
of great complexity. However, there was also a need to run 
simple enquiries economically, and to be able to specify them 
without a detailed knowledge of data structures and formats. 


5.11 In practice, a unified solution to all of these problems 
is unlikely to be achieved in the near future, as the variety of 
applications grows and the capability of hardware changes. 
We will therefore continue to use a wide variety of software 
tools and enquiry languages. Nevertheless, efforts will con- 
tinually be made to identify and adopt common approaches 
and resist proliferation where appropriate. 


5.12 Over a number of years, Lloyd’s Register has been able 
to build up a fairly accurate picture of its requirements for 
information retrieval languages. At one extreme, there is the 
very simple form of enquiry such as: 


‘FOR ALL EMPLOYEES IN DEPARTMENT 800 
LIST NAME, INITIALS, STAFF-NUMBER, 
DATE-OF-BIRTH’ 


where the enquirer is not concerned with the technical details 
of the data being accessed or the format of the report pro- 
duced. For such simple enquiries, it is normally desirable to 
write statements which are as ‘English-like’ as possible. 


5.13 At the other end of the scale, there are enquiries which, 
because of their intrinsic complexity, are best expressed as a 
sequence of logical and computational statements, in a form 
similar to a program. Such enquiries may often access more 
than one data file, require decoding facilities against externally- 
held look-up tables or files and require results to be presented 
as a fully formatted series of reports or graphs. 


5.14. Despite the claims of enquiry language designers, such 
enquiries do require a detailed programming knowledge and 
expertise, even if coded in an enquiry language (see Fig. 5.14) 
and can run to many hundred individual statements. Although 
such enquiries could be written in a conventional programming 
language such as BASIC, COBOL or FORTRAN, there is 
still an advantage in using software designed specifically for 
information retrieval (for example, GIS (3)), since interpre- 
tation of the definitions of the data and all accesses to it, as 
well as the file matching operations, are carried out automati- 
cally. These functions account for a very significant amount of 
the time taken to develop and test a program written in a con- 
ventional language and for a high proportion of the errors 
encountered in the development process. 
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CHANGE LAYUPDTS TO Oe 
IF NDLAYUP3 GT MODCLDTe 
IF LAYUPDT3 LT MOCLASS. 


CHANGE NDLAYUP2 TO MODCLOT41; 
CHANGE LAYUPDT2 TO MOCLASS; 
CHANGE NDLAYUP3 TO 93 


CHANGE NOLAYUP2 TO MODCLOT#1; 
CHANGE LAYUPOT3 TO MOCLASS; 


S IN - ANY CASEe CHANGE SERVICE TC CYRMODC-YRMOCL ) *124+MNTMODC=MNTMOCL § 

DECSEASE SERVICE BY (NDLAYUP1/1CO-LAYUPDT1/100)*12;5 

DECFEASE SERVICE BY (NDLAYUP2/1090—LAYUPDT2/109)*125 

DECPEASE SERVIC BY (NDLAYUP2/100-LAYUPDT3/199)¥*125 

DECREASE SERVICE BY ( (NDLAYUPI1=NDLAYUP1/1090*1900 )= (LAYUPDT1=-LAYUPDT1 /1990*109))35 
DECREASE SERVICE BY ((NOLAYUP2=NDLAYUP2/10C0*199 )=(LAYUPDT2=-LAYUPDT2/199#109))5 
DECPEASE SERVICE BY ( (NDLAYUP3=NDLAYUP 3/19C*100 )-(LAYUPDT3=LAYUPDT3/4199*109))35 
IF SERVICE GT 9-4 CHANGE CLASSMO TO MCCLASS; 

HOLVD HOLDFL1I LRNO»sDCLDATE sMOPOSNsENGTYPEL » MOCOB sMOBUILDR»s MOEBORE » MOESTRK» SERVICE 
READ MOQEDFCTS 

WHEN. MODFDATE BT FROMMsT9O ANC MODFDOATE LT 009416015 

CHANGE MOMLOC1 TO MOMLOC1#Ce CHANGE MOMDEF1 TO MOMDEF1 +40; 

HOLD HOLDFL3 LRNO,CCLOATE sMOPOSN+ CLASSY) sMODFDATE »s MOMCOMPs MOMLOC] » MOMDEF 1 6 ¢ 
#MOSEGNO Ss 

IF MOMDEF2 GT 735 

CHANGE MOMLIC1 TO MOMLOC2. 
HOLD HOLDFL3S; 
IF MOMDEF3 GT 
CHANGE MIMLOC1 
HOLD HOLDFL33$ 


CHANGE MOMDEF!1 TO MOMDEF2; 


; 
TO MOMLOC3e CHANGE MOMDEFL TO MOMDEF3; 


SORT HILDFLI LENO +eDCLOATE sMOGPTZSN oMODFDATE s MOMCOMP »MOMLOCI » MOMDEF 1 § 


QUERY HOLDFL2Z,HILVFL 1 »sTRIOCOSHOLDFL7»,ILSDCON *JAL INVALID CODESe'"§ 
DEFINE « CODE=") Ma lGe ENO. DER INES 

READ HOLDFL7: RECORD; 
READ DECSESS 

READ HOLDFL3: RECORD; 
WHEN LRNO CH CR DCLOATE 
OR MOMLOC1 CH OR MCWDEF 1 
IF LRN® BR OR DCLDFATE BR 
RESET TALLY2$ 
If LRNO CH OR 
TALLY2e INCREASE 
IN ANY C4SC$5 
CHANGE CONR3 TO 
CHANGE SUPER TN 
CHANGE COMPINNAT 


CH 
CH 


oR 


GOR MCPGSN CH OR MODFOATE CH OR MOMCOMP CH; 
; 


MOPCSN CLASSMO BRe HOLD HOLOFLS TALLY2=NODAM 5 
DCLNOATE CH CR MOPCSN CH OR 


DANDEF BY 13 


MIDFOATE CH CR MIOMCOMP CH OR MOMLOCI CH 


MOMCOMP*13~- CFANGE SROAD 
*TRNSUPER® [CONL23 

TO *MGMCOMP * | CCNL23 
CHANGE CONRS TO MOMCOMP*190004#MCMLOC1#¥1%. 
CHANGE CONR3 TO MOMDEF1*19~6 CHANGE DEF TO 
FOR EACH TRCORDDT: 

WHEN TRCOK=Y EQ FPROAD;S 
CHANGE BROLD TO TRCCDSCNe 
EXHAUST TROORCOT OR 13 


TO *TRNSROAD*|CONL23 


CHANGE LOCAT TO *MOMLOC1 * |CONL4 3 


"DEFECT *{|CONL2; 


GOTO SUPER; 
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Complex enquiry using a high level enquiry language. 


5.15 In using facilities of this kind for the retrieval of ship details, the following observations have been made: 


— although a minority of enquiries follow a fairly predict- 
able pattern, most are unpredictable in the sense that 
they access many different combinations of data items; 
as a consequence, the computer costs of two similar 
enquiries can vary considerably because of the position 
of the data items in the file structure, even though the 
volume of output may be comparable. 


— sometimes it is possible to calculate beforehand how 
many entries (e.g. numbers of ships) will result from 
an enquiry, but often this cannot be known until the 
enquiry itself is run; in cases where subsequent refine- 
ment of the search is required to narrow or change its 
scope, significant additional computer costs may be 
incurred. 


increasingly, enquiries are being submitted via our 
network of computer terminals and results are viewed 
on terminals, with optional local printing; online 
running of large-scale enquiries can, if not subject 
to proper co-ordination and control, occupy hardware 
resources which may be in great demand for other 
work. 

in the case of the more complex information retrieval 
work, a significant proportion of the time is taken in 
formulating the enquiry itself. Interactive facilities can 
be of real help in syntax checking and the initial 
proving of the enquiry, leaving the completed program 
to access the full range of data as a batch job. 

as more and more data becomes available for enquiry, 
the need for skilled interpretation of its use becomes 
more evident; experience has confirmed that unin- 
formed access to specialist data can yield misleading 
or inaccurate results, which may not be recognized 
as such. Even apparently simple terms, like ‘length’ 
or ‘type’, must be very carefully defined if differing 
interpretations and inconsistent data are to be 
avoided. Because of the large volumes of data involved, 
there is also an increased risk of unintentional, 
misguided or profligate use of the hardware resources. 


5.16 Asa result of analysing the uses made of our informa- 
tion retrieval facilities and measuring their performance, it 
has been possible to draw a number of conclusions, test these 
with models and modify the design of data structures and 
access paths accordingly. This work of analysis, measure- 
ment and design modification is a continuing process which 
has to react to changing needs and to advances in the hard- 
ware and software technologies. In general, very large mono- 
lithic collections of data and structures with more than a very 
few hierarchic levels are to be avoided, because these solutions 
cause data to be accessed which is not relevant to the enquiry 
in hand. Fortunately, it is usually possible to group together 
items of data which are related and to organize these groups 
into a series of databases which are closely associated, with 
formal cross-referencing links. This approach is appropriate 
both to the presentation of a large quantity of technical data 
relating to a single ship and to more general enquiries 
which are concerned with specific areas of technical informa- 
tion for, say, the whole of the classed fleet. 


5.17 Figures 5.17 and 5.18 show examples of reports pro- 
duced using the high-level query language GIS (3) from a 
sequential file of shipping information extracted from Lloyd’s 
Register’s main Register Book file and from Lloyd’s Register’s 
IMS-based (4) Technical Records data base, respectively. 


6. ‘EXPERT SYSTEMS’ 


6.1 Before leaving the topic of methods of data storage and 
access, it would be appropriate to mention a new development 
with possible implications for Lloyd’s Register and its clients 
outside the immediate context of data storage. The methods 
already described could be described as ‘unintelligent’ in the 
sense that the capabilities of the information retrieval system 
are known in advance, and the system does not ‘learn’ in any 
way. 


6.2. Asa by-product of research into artificial intelligence, a 
method has recently been developed whereby the factors 
influencing the decisions of a panel of experts in a field where 
decisions are taken on the basis of qualitative judgement (e.g. 
diagnosis in medicine) may be recorded. Thereafter, when a 
judgement (e.g. a diagnosis) is called for, the system can supply 
a decision which is on the whole more reliable (since it is based 


on more information) than any of the individual experts con- 
tributing the information could make. Furthermore, any 
experience gained as a result of use of the system can be fed 
back into the system. The data is stored as a set of rules which 
are combined according to probabilities calculated either by 
the experts or by the system as a result of experience. 


6.3 Such systems are likely to find their first application in 
areas where human judgement is often at fault, but where a 
large body of experience exists, or can be accumulated, in a 
limited field of activity. In an engineering context, these in- 
clude incipient disaster situations, where judgement is required 
and the human operator may be overloaded or unable to react 
due to physiological or mental factors. Projects to assess the 
applicability of such systems in the Nuclear field and in 
Offshore operations are already under way. 


6.4 By definition, ‘expert systems’, as they are called, can 
make mistakes. The evaluation of the safety and reliability 
of engineering systems supervised or controlled by expert 
systems of this kind may therefore pose severe problems. 
Nevertheless, the systems may prove more reliable than human 
beings in the same situation. 


6.5 There are also many possible application areas where 
mistakes of this kind may not be so important. For example, 
such a system could identify factors in a database relevant to 
the enquiries raised and could then be used to improve 
response times and storage strategies. In this context, a wrong 
judgement due to an atypical observation would merely result 
in a temporary reduction in speed of response or a temporary 
degradation of the efficiency of use of the storage medium. 
Optimisation of the performance of industrial or process plants 
is expected to be a common application. 


7. CONTROL OF DATA STORAGE AT THE HARD- 
WARE LEVEL: COMPATIBILITY 


7.1 The previous sections have dealt mainly with how data 
may be organized from a conceptual point of view. The actual 
control of storage devices, and the detailed positioning of data 
on storage media, is normally carried out by the operating 
system of the computer, using procedures either incorporated 
in the operating system itself, or copied from a library at the 
time an application program is compiled or loaded into the 
computer. 


7.2 The selection of the appropriate procedures or ‘access 
method’ is made either in the program itself or in the com- 
piler, and can usually be guided or modified by the user at the 
time the program is run, using the Job Control Language with 
which he communicates with the operating system. Various 
‘access methods’ are commonly provided, each of which deals 
with one or more commonly-met file organizations or device 
types, and most of these carry out the subsidiary operations 
needed for proper control of the data and device automati- 
cally (e.g. labelling of files, file overflow procedures, synchroni- 
sation of ‘seek’ operations, etc.). 


7.3 However, because of these automatic facilities, and the 
varying nature of the storage devices and media involved, files 
written using one access method are usually incompatible with 
those written under another. In addition, various recording 
methods, physical arrangements of data blocks, and character 
representations are often used on different computers, even 
though the same storage medium is used. Therefore, unless 
the choice of medium and access method is deliberately re- 
stricted to the handful of de-facto ‘standard’ methods for data 
exchange which have developed within the industry, files 
written On one type of machine and access method cannot in 
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217N/419269 JS ANALYSIS OF SPECIFIC BULK TYPES BY SIZE/AGE IN SERVICE PAGE 1 
SHIP TYPE 1981 - 1977 1976 = 1$72 1971 = 1967 1966 = 1962 PRE = 1961 TOTALS 
CEAD WEIGHT NO OwT NO OwT NO OwT NO OwT NO OwT NO DwTt 


wanna nnn ane nene- |---------= =----- = |anenn nnn nn ees ee ee 


BULK CAFRIERS 


20 .000-29,999 325 8,283,273 401 1043194135 347 8»8326770 161 32970.052 76 12831,.598 1310 332236,.828 
30 +000-44,999 245 9+030,957 287 1941164944 162 65093.465 162 5+943,591 13 450.182 869 31+634.239 
452000-79,999 139 B+523,610 221 139409.022 178 10+364,-961 49 29723+869 1 58.028 588 350794491 
80.900-99,999 7 575.624 ae 66525905 9 743.517 2 175.738 26 2+160,384 
100.000 4 ABOVE 35 4+530,505 64 7+320+446 21 265749179 120 14,925,130 


PRODUCT CARRIERS 


25 1000- 34,999 54 1,677,819 141 42232,915 25 715.108 11 306.397 58 16719631 289 6.651870 
35 2000-49,999 20 777,248 36 1396528 3 1154732 9 380.495 30 1+219,914 98 3+889.917 
50.0CO & ADNVE a7 24594086 29 304794210 18 1,832,868 21 143994722 5 283347 110 94589233 


OIL /BULKSOIL 


100 .000-149,999 18 25969648 4e 524952412 ine 225004761 88 10,056,821 
150,900-199.999 21 3+348,707 14 2+2634139 1 1735152 36 5+784,998 
200.000 & AHOVE 1 635319 1 63,319 


| SHIFS TABULATED ON 14.09.91 
COPYRIGHT 1981 SHIPPING INFCFMATICN SERVICES LLR 
| OF LLOYO*S REGISTER OF SHIPPING AND 


LLOYD'S OF LONOCN PRESS LTDe 
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= Information extracted from L.R.’s Register Book fil>sing 
the GIS enquiry language. 


Il 


T6OT/INT/TEST 


SHIP 
TYPE 


ee ee on rer om oir rt rome 


it 


YSAR OF 
BUILD 


60-64 
61-64 
69-64 
65-04 
60-64 
69-64 
52-64 
69-69 
65°09 
65-69 
65-59 
65°69 
65-69 
73-74 
7I- 74 
7 ~74 
70-74 
75-79 
62°64 
60-64 
63-64 
ol-04 
62-646 
52-64 
6)-64 
65-69 
25-09 
65°69 
63-69 
65~69 
65-69 
79-74 
79-74 
70-756 
TT =76 
75-79 
75279 
62°64 
60-64 
62-64 
OI" 646 
62-64 
63-54 
69-64 
653-69 
63-69 
65°69 
65-69 


SLAMMING DAMAGE 


CALENDAR 
RANGE 


60-64 
65-69 
65-69 
79-74 
79-74 
75-8009 
758009 
65-65 
7-74 
70-74 
75-8009 
75+ 8095 
75-8099 
T4274 
75-8009 
75-8005 
75-8009 
75-8099 
62-64 
¢5-6S 
65-659 
79-74 
70=74 
75-8099 
75-8009 
65-69 
79-74 
7r=-74 
79-8609 
75-6009 
75-8029 
70-74 
75-8099 
75-8609 
75-8009 
75-8009 
75-8993 
69-64 
65-69 
65-69 
70-74 
7O=74 
75-8099 
75-8099 
65-65 
70-74 
Tl=74 
75-8003 


SERVICE AGGeMNTHS NO. OF INCIDENCE 
YEARS SERVICE DAMAGES RATE 
O-4 rd o 0.90 
0-4 oS ve) 9200 
Ss-9 7 10] 9209 
5=9 S23 ° ce .oc 
10-14 7 0 0.00 
10-14 47 re 0.00 
5% 1€é ie) 0.00 
0-4 156 ie} 0.90 
o-4 684 3 0444 
5-9 156 ie) 0.00 
5-9 674 3 9.45 
10-14 259 1 0.39 
15+ 4 Lal 0.90 
c=4 TB es 4 2240 
O-4 1454 6 9241 
= 9) 1894 12 e063 
19-14 > Q 0.00 
C=4 2te2 UE 0.54 
O-4 S447 4 9204 
o-4 9697 10 9.1C 
5-9 eave 9 Sell 
S-9 8747 15 9017 
19=14 7652 2 O23 
10-14 7491 RH 0.17 
ZS a4ss 15 0.18 
o-4G 9746 ae Jel2 
O-4 S487 26 0227 
o- 9 9104 29 9022 
o-9 9112 20 0022 
19-14 196605 32 € 230 
15+ 163 ce) 0.00 
Oo-4 7018 Wd Del? 
o-4 5092 15 9239 
5-9 7756 22 Oe37 
io-14 1cé6 S o.29C 
O-4 7116 13 9.25 
Bee 52 $ C09 
o-4 173 b) 0.00 
o-4 167 1 9260 
5-9 160 2 9299 
5-9 1490 ie) 9.00 
19-14 16¢ q 7.00 
190-14 140 1 Oe71 
Ss 205 2 9.200 
o-4 192 a) 0299 
O-4 42 i?) 9290 
5S*9 159 9 9200 
5-9 22 c 9.00 
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Information extracted from L.R.’s Technical Records data- 
base using the GIS enquiry language. 


general be read by another, even though the medium itself 
(e.g. diskette) may be transportable from one to the other. 


7.4 Efforts to achieve standardisation in this field have in 
recent years been continually frustrated by the appearance of 
new devices and techniques, and it is to be expected that this 
will continue. However, exchange of data on simple files on 
magnetic tape is normally practicable if both computers have 
magnetic tape facilities, and exchange of data between similar 
machines or machines built by the same manufacturer may 
often be achieved using other media such as diskettes. 


7.5 The operations to be performed on a file (open, close, 
seek, read, write, test transfer complete, etc.) may be pro- 
grammed directly in the Assembler language of the computer 
in use, Or more commonly in a higher level language such as 
FORTRAN, COBOL or BASIC. These languages do not 
normally permit the same degree of control over the timing of 
such operations as is available using Assembler language, but 
are easier to use, if sometimes less efficient in their use of 
resources. 


7.6 Software provided explicitly for data manipulation, for 
example database software or enquiry languages, either relies 
on standard access methods, or, more commonly, on access 
methods specially developed to optimize the speed of the 
operations which the software was designed to carry out. 
Database software, in addition, commonly uses non-standard 
file organizations to achieve greater efficiency. Transfers of 
data between simple files and databases thus commonly 
involves a substantial amount of computing activity to 
reformat the data. This may be masked from the user by the 
provision of appropriate high-level commands, but is an 
important factor in the choice of filing method. 


8. THE COMPLEXITY PROBLEM: 
ACCESS TO DATA STRUCTURE 


8.1 We now consider the question of limits to the speed at 
which computers can access data. Reference was made earlier 
to the existence of a fundamental reason for the complexity of 
the problem of data storage. One way of illustrating this is by 
reference to the topology or arrangement of the data (either 
real or conceptual). 


8.2 The concept of data having dimensionality is familiar to 
users of scientific programming languages, e.g. FORTRAN, 
ALGOL or APL, in which, for example, matrices, tables or 
arrays of numbers having one or more dimensions may be 
handled; e.g. in FORTRAN, 


A(13, 14) 
may refer to the 14th number in the 13th column of the 
two-dimensional array of numbers (matrix) A. 


8.3. In physical terms, the medium used for storing data is 
usually either one- or two-dimensional as it appears to the 
user. For example, the main memory of a computer is normally 
organized as a one-dimensional store characterized by a 
storage location number from 0 (or 1) up to the maximum 
storage size. On the other hand, data is often multi-dimen- 
sional, or heavily structured. Let us consider a simple case. 
In order to store a matrix in this memory, a mapping algo- 
rithm has to be decided upon, which will permit the user to 
specify the indices of the matrix element he wishes to write 
or read, and which will identify the corresponding location in 
memory. This mapping algorithm might be, for example, 


L =S—1+axm+b 
where 


S is the start location in main memory 
a,b are the column and row numbers of an element tn the 
matrix ‘ 


m is the number of elements in a column of the matrix. 
See Fig. 8.3 for an illustration of this algorithm. 


It would also be appropriate, in order to avoid overwriting 
other data, to arrange that the algorithms for storage and 
retrieval of elements of the matrix check that 


S+M times n is not greater than the highest available 
memory location number 


S is not less than the lowest available memory location 
number 


a is not greater than m or less than 1 
b is not greater than n or less than 1 
where 


n is the number of elements in a row of the matrix. 


Row 


Col.e eee eee ce cla 


Col. (a—1) 


Main memory —— 
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8.4 This simple example shows how even a very simple map- 
ping from two dimensions to one dimension can give rise to 
considerable complexity, and require a considerable amount of 
computation to store and access the data. In practice, this 
particular mapping is usually carried out automatically by the 
compiler of run-time routines associated with a language such 
as FORTRAN. However, other, more complicated, types of 
mapping are usually left to the user to organize and program. 


8.5 Pursuing the above example further, in practice a great 
number of the matrices met with in engineering calculation are 
‘sparse’, that is, they contain a high proportion of zero ele- 
ments. In such cases, it may save a great deal of access time 
and storage space if the data is somehow compressed so that 
only significant elements are stored. This is particularly true of 
data arrays having a large number of dimensions, but is fre- 
quently valuable even for one-dimensional vectors of numbers 
(or strings of characters containing spaces). 


8.6 The storage of sparse matrices may be approached in 
several ways, each of which has advantages in some applica- 
tions, but all of which require a significant additional calcula- 
tion overhead. These include keyed access, run-length encod- 
ing, hypermatrices, hash coding and many others. 


8.7 Keyed Access 


8.7.1 One method of keyed access involves storing every 
non-zero element of the matrix together with its row and 
column numbers in a p <3 array where p is the number of non- 
zero elements. To access an element of the matrix, the array 
containing the correct row and column numbers (if any) is 
found, and the value of the element is read or written from or 
to the third column of the array as appropriate (see Fig. 8.7.1). 
Since the number of non-zero elements in the matrix may vary, 
the p 3 array has to be large enough to accommodate the 
maximum number of non-zero elements to be stored, and 
algorithms have to be provided to find given elements, to find 
empty rows in the array, to check for overflow of the array, to 
read and write the data, and to sort the data into row or 
column order if required. This method is only suitable if the 
number of non-zero elements is small, since three numbers 
must be stored for every element. Access to any element in the 
matrix involyes a search through all the keys; this may be 
speeded up by a variety of methods, for example, binary search 
or partial indexing. However, both require ordering of the 
data, and this introduces additional complexity and reduces 
versatility of access. 


2 74 a 
2 3 @ 
e as (Ei 
etc. 


Arbitrary symbols (e.g. squares) 
are used to denote items of data 


Mapped into main 
memory as in Fig. 8.3 
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8.8 Run-length Encoding 


8.8.1 Inrun-length encoding, strings of more than two zeroes 
occurring in each column (say) of the matrix are stored as a 
zero followed by an integer representing the number of zeroes 
in the string. Thus a column containing: 


13 3400000041 12301 
could be stored as: 
13 340641 123011 


(the saving of storage space may be much greater than in 
this example). 


8.8.2 The strings of numbers representing a column are of 
varying lengths. Some way has to be found of mapping them 
into a continuous length of main storage in such a way that 
they can be amended or replaced by other longer or shorter 
strings as the column which they represent is changed. The 
simplest way of doing this would be to allocate a space equal 
to the maximum length of a column to each string; however 
this would take up as much space as the original matrix. A 
method commonly employed therefore uses an index vector 
(list) of pointers to the start of each string in storage and 
another vector to indicate the length of each stored string 
(see Fig. 8.8.2). 


A 
MM a 
> 
Bo 
> 
a 
A 
Colter: (ard hee, o. sinalie fovae) sue 
Col. (a) ¥ compressed Col. (a+1) compressed etc. 


Lengths of each compressed column 
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Run-length encoding and Heap Storage 


8.8.3. With this approach, algorithms will be required for 
initializing the storage area, finding a column, expanding a 
column, finding a given element, reading and writing an ele- 
ment, compressing a column, comparing the length of 
an amended column with the length of the previously stored 
column (if the latter is shorter it will be necessary to store the 
new column elsewhere, say at the end of the existing data, or 
to move part of the stored data), detecting the need to re- 
arrange storage to free sufficient space for an amended column 
detecting storage overflow, and rearranging storage. Despite 
its complexity, this is a method frequently employed for the 
storage of sparse matrices, but it suffers from the disadvantage 
that if the data is stored ‘by columns’, access ‘by rows’ is slow, 
or vice-versa. An area of main storage managed in this way is 
often known as a ‘heap’. 


8.9 Hypermatrices 


8.9.1 The ‘hypermatrix’ approach employs a_ hierarchical 
representation of the matrix. The matrix is partitioned into 
submatrices. Such a submatrix is represented in a ‘higher 
level’ matrix by 1 if one or more of the elements of the sub- 
matrix are non-zero, or 0 if all its elements are zero. This pro- 
cess may then be repeated, the higher level matrix being 
partitioned and coded as a still higher level matrix, and so on, 
the number of levels depending on the size of the original 
matrix and the size of the submatrices. Only the highest level 
matrix, and non-zero submatrices at the lower levels, are 
stored (see Fig. 8.9.1). 


To main memory 
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Hypermatrix 


8.9.2 To access a data element, the element in the highest 
level matrix corresponding to the relevant area of the matrix 
is examined. If this is zero, the data element sought is zero. 
Otherwise the process is repeated for each level if necessary 
down to the data element itself. 


8.9.3 Insertion or deletion of an isolated data element may 
require amendment, storage or deletion of a number of sub- 
matrices at different levels. The method is therefore suitable 
for matrices in which the non-zero elements are ‘clumped’ 
together rather than isolated. Storage of the data and sub- 
matrices themselves may be achieved using run-length encod- 
ing and heap storage as above, or any other methods capable 
of storing variable length data. 


8.10 Hash Coding 


8.10.1 The last method to be illustrated by reference to the 
sparse matrix problem is hash coding (6). Here, no attempt is 
made to relate the topology of the data stored to the structure 
of the original matrix; instead, the structure is deliberately 
destroyed. The indices a and b of each element of the matrix 
are combined in any way which will generate a number which 
is effectively random e.g. by selection from a non-repeating 
pseudo-random sequence. This random number is then used 
to select a storage location for the element (see Fig. 8.10.1). 
In general, since the number of storage locations is less than 
the range of pseudo-random numbers generated, the latter 
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must be truncated. More than one data element may thus land 
in the same storage location. Several methods have been de- 
vised to overcome this problem, but they all involve the 
storage of additional marker or key information, and also 
require that the packing density of the data in the available 
storage never exceeds a certain percentage (typically 85 per 
cent) for acceptable efficiency. This is not a serious drawback in 
practice, as the other methods involving heap or indexed 
storage also require spare capacity for efficient working. The 
necessity to calculate random numbers means that the hash 
code method involves more computation than other methods, 
but access times are completely independent of the size and 
structure of the matrix and the order in which elements are 
accessed. The method does not require searching or mainten- 
ance of indexes or periodic reorganization of the data. 


= 
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8.11 The above methods for the storage of sparse matrices 
have been described in some detail to illustrate the complex- 
ities which arise when it is necessary to preserve topological 
relationships within a data entity but store it on a medium 
with different topology or dimensionality. Additional com- 
plexity arises when the same data has to be looked at from 
two or more different viewpoints, e.g. in the above example, 
row-wise as well as column-wise. In the case of data represent- 
ing an image of a three-dimensional body, this data may be 
input or viewed as a specification of edges and points, of 
surfaces, or of a solid body. Efficient mappings for all of these 
representations must be simultaneously available if acceptable 
efficiency and response time are to be achieved. Similar 
problems arise in relation to administrative data, as we shall 
see. 


8.12 These examples also illustrate what appear to be 
universal trade-offs between complexity of data structure, 
speed of access and versatility of access on the one hand, and 
storage space available and amount of computation required 
on the other. These appear whatever the type of data to be 
handled, whatever the medium to be used, whatever the struc- 
ture of the data, and whatever the algorithms used to map the 
data structure into the storage medium. 


8.13 In the above examples, we have assumed that the data 
can be stored entirely in a ‘one-level’ store, the main store of 
the computer. In practice, sparse matrices, even when com- 
pressed, are often too large to be held in main storage. The 
data structures already described must therefore be held as a 
file on backing storage and read (mapped) into the main store 
as required. Whether this is done using conventional file pro- 
cessing techniques described earlier, or by ‘paging’ or ‘virtual 
storage’ techniques, additional complexities and overheads 
arise, similar to those which have been considered in this 
section. Whether these have to be programmed by the user or 
are provided as part of the basic software of the computer, 
similar overheads and trade-offs apply. 


9. COMPLEXITY: FILE ACCESS 
9.1 Files containing formatted data normally consist of a 


series of records containing a number of ‘fields’. For example, 
in a costing application the record for a particular project 
might contain: 


Job number e.g. ‘123/45’ 
Department code eg. “TRG’ 

Type of resource used e.g. ‘M’ (manpower) 
Amount of resource used e.g. 5 (man-days) 
Cost of this resource e.g. 500 (dollars) 
Start date e.g. 01/02/79 

Budget e.g. 450 (dollars) 


or in a stress analysis application, the record for a particular 
joint in the structure might contain: 


xX co-ordinate of the joint e.g. 114.1 
x 200.0 
Z 179.3 
Material type e.g. ‘M/S’ 
Fatigue life e.g. 5000 (hours) 
9.2 Just as the X, Y and Z co-ordinates can be regarded as 


distances along three mutually orthogonal axes, so can the 
other items listed, given a suitable metric in each case. Each 
record can thus be represented as a point in a multi-dimen- 
sional space, each dimension corresponding to a field type. It 
is easy to see that the complete file, viewed in this way, is 
equivalent to a sparse matrix. Though this matrix would 
typically be of enormous size, it would also be very sparse, and 
could be stored and handled by methods like those discussed 
in the previous examples (see Fig. 9.2). 
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9.3. A section through this matrix perpendicular to, say, the 
‘Start Date’ axis would locate all jobs with a given start date. 
Partitioning the matrix perpendicular to the ‘cost’ axis would 
find all jobs within a given cost range. On the other hand, if 
the data were stored in a file, such selections could be made 
efficiently only after first sorting the file by start date or cost 
as appropriate. The complexity of a sort operation is thus 
directly related to the complexity of accessing and storing a 
sparse matrix, and the economics of the two methods are 
therefore similar. 


9.4 In principle, any of the methods described for the 
storage of sparse matrices could be used to store files of data. 
However, of these methods, only one (hash coding) is equally 
efficient whatever the spread of data in the matrix, and what- 
ever the retrieval sequence required. This method therefore 
has attractions for storage of data when nothing is known in 
advance about the characteristics of the data or the form of the 
enquiries to be made from it. Other methods are usually 
superior when the data is clumped, or when the sequence in 
which the data is to be retrieved is known in advance. 


9.5 At this juncture, it is difficult to say which of these ap- 
proaches will dominate information retrieval in future. In the 
past, conventional (non-hash) methods have been used in the 
vast majority of applications, since efficient sorting algorithms 
were available at an early stage. However, there is evidence 
that where there is a need for rapid access to data in an unpre- 
dictable sequence, methods based on hash coding may prove 
at least competitive. The economics of the method depend 
partly upon an effective way of generating the hash code, and 
therefore any advance which decreases the cost of doing this 
will increase the attraction of the method. 


9.6 Coincidentally, just such a development has recently 
occurred. For some time, effective ways of increasing the 
security of data transmitted between one user and another 
across telephone lines have been sought, in an effort to reduce 
the risk of unauthorized disclosure of confidential information. 
Amongst other methods, the use of cyphers developed to 
protect diplomatic and military secrets has been studied. It 
was shown not long ago that certain cyphers could be secure 
despite the fact that the method of encipherment was known 
(8). Accordingly, one such encipherment algorithm has now 
been published as a standard in the United States, and this has 
encouraged manufacturers to develop and market inexpensive 
but high-performance hardware devices to scramble and un- 
scramble data by this method. 


9.7 By definition, a cypher is a reversible method of mapping 
an incoming message into an outgoing message which is as 
‘random’ as possible, in the sense that each combination of 
characters in the output message should occur with nearly 
equal probability, whatever the form of the input message. 
This is precisely the same requirement as an ideal ‘hashing’ 
method for data storage, in which the original data structure 
must be spread ‘evenly’ over the storage medium. The fact 
that the algorithm, or others like it, can be implemented in 
hardware, allows the possibility of achieving a high perform- 
ance system for data storage and retrieval which is equally 
appropriate for any application of data or type of enquiry. 


9.8 The remaining problem, that of reducing the ‘seek’ time 
inherent in access to data in random order, has not yet been 
satisfactorily solved for bulk memory. This is unlikely to be 
achieved while such devices rely on mechanical positioning of 
a read/write head relative to the storage medium. 


10 FUTURE TRENDS 


10.1 Access to increasingly powerful means and languages 
for data storage and information retrieval, and the develop- 
ment of cost-effective data communications on a world-wide 
basis will inevitably have profound implications for the eftec- 
tiveness of organizations such as Lloyd’s Register, which are 
dependent on good communications, full information and 
accurate interpretation of data, and will enlarge the range of 
services which they can provide. Nevertheless, during the 
1980s and thereafter, there will remain classes of computer 
application where careful optimization of the use of storage is 
required and this will continue to be a task requiring skill and 
judgement. Lloyd’s Register, therefore, will continue to take 
a close and active interest in the development and use of the 
many techniques of data storage. 


10.2 The range of data stored in and accessible from the 
Society’s computers will increase substantially over the next 
decade. Besides greatly increased volumes of text this will in 
due course probably include images of plans and other docu- 
ments, and possibly memoranda in the form of spoken rather 
than typewritten messages. Access to these through local or 
global telecommunications networks will become common- 
place, through a variety of terminal devices, ranging from the 
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telephone to facsimile devices, enquiry terminals, graphics 
terminals, local computers and portable terminals (see Fig. 
10.2). Lloyd’s Register has already initiated development work 
in connection with many of these advances, which may make 
it possible for Surveyors in the field to share facilities and in- 
formation at present only available in Headquarters. 


10.3 The range of media used for data storage is, however, 
unlikely to change radically during this period. Magnetic 
media (tapes, disks, cassettes, diskettes) have shown surprising 
resilience in the face of competition from integrated circuits, 
bubble memories and video-disc technology, and are likely to 
continue to be the mainstay of machine-readable data storage. 
Of the human-readable storage media available, the use of 
paper is unlikely to decline unless truly portable television 
screens of high definition are developed. Microfiche will con- 
tinue to gain acceptability as an alternative to paper, and this 
medium could also benefit from availability of a cheap, high- 
definition display device, enabling images to be transmitted 
and viewed at a distance from the central store. 


10.4 Just as ‘front-end’ computers have appeared in the 
1970’s to relieve main-frame computers of the tasks of 
synchronizing and forwarding messages to terminals, so 
sback-end’ computers will appear in the 1980’s to handle the 
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organization of data storage and the interpretation of data 
manipulation and enquiry languages. Communication be- 
tween computers, terminals and data-base machines of this 
type will increasingly take place in ‘high level’ languages, in 
which powerful concepts and constructs can be experienced in 
relatively few instructions, and these machines may in due 
course even incorporate ‘expert’ capabilities to enable them to 
interpret the users’ needs more readily. 


10.5 To exploit the opportunities which such developments 
will offer will require careful co-ordination and the under- 
standing of all those involved, whether as implementors or 
users. However, if they are achieved successfully, the benefits 
both to Lloyd’s Register and to its clients should be 
substantial. 
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GLOSSARY OF TERMS 


Main Memory: the immediate access store of a computer. 
in some computers, data in main memory 
needed by the central processor is first 
transferred from main memory to a 
small “cache memory’, constructed of 
faster but more costly circuits than main 
memory. Data required repeatedly can 
then be accessed quicker, resulting in 
faster overall performance of the com- 
puter. 


Cache Memory: 


the central or ‘main’ storage of a com- 
puter is limited in size. To accommodate 
more data, devices providing ‘backing 
storage’ such as magnetic tape drives or 
discs, are attached to the computer. Data 
from these devices must be copied into 
main memory before it can be used di- 
rectly by the central processor. 


Backing Storage: 


backing storage of very high capacity in 
which data may be archived and re- 
trieved automatically. Files stored in 
Mass Storage are retrieved as required 
and copied to normal backing storage 
for use by the computer. 


Mass Storage: 


Cache memory, Main memory, Backing 
storage and Mass memory may be re- 
garded as successive levels of storage, in 
ascending order of access time. 


Levels of Storage: 


Logical Data 


Organization: the conceptual structure of data. 


Physical Data 


Organization: the actual layout of data on a storage 
medium. 
Track: a continuous band used for data storage 


on the surface of a disc. 


Block: 


Seek: 


Virtual Storage: 


Pages: 


Front End Machine: 


Back End Machine: 


Character 
Representation: 


Algorithm: 


Assembler 
Language: 


High-Level 
Language: 


Compiler: 


Interpreter: 


Report Program 
Generator: 


a subdivision of a storage track on disc 
or magnetic tape, read or written as a 
whole. 


before data can be read from or written 
to backing storage, the correct position 
on the backing storage medium must be 
found by means of a ‘seek’ operation. 
This can take a large amount of time 
compared with the data transfer itself. 


method providing the programmer with 
the illusion of large main memory size in 
a small main memory, using backing 
storage. 


in a virtual storage system, fixed quan- 
tities of data known as pages are trans- 
ferred automatically as required between 
main memory and backing storage. 


a computer dedicated to handling com- 
munications attached as a_ peripheral 
device to a large computer. 


a computer dedicated to data storage and 
retrieval attached as a peripheral device 
to a large computer. 


the binary code used to represent a 
character (e.g. ‘A’) in the computer store, 
in backing storage, or during transmis- 
sion. This often differs from one device 
to the next, and conversion is necessary. 


a method (e.g. for solving a problem) 
employing a sequence of steps. 


the lowest level of language (i.e. the 
nearest to machine language) usually 
available to programmers. Instructions 
in this language often correspond to a 
single machine instruction. 


programming or end-user language de- 
signed for ease of use by humans in 
which each instruction may be equiv- 
alent to many machine instructions. 
Examples are FORTRAN, BASIC, APL, 
COBOL, PASCAL, GIS, DL1, SIFT, 
etc. 


a program which translates a user’s pro- 
gram from the language in which it has 
written to another language at a lower 
level (i.e. closer to machine language) to 
achieve shorter run-time. 


a program which reads a user’s program 
and carries out the commands in the 
program immediately. 


a program which reads specifications of 
the data to be extracted from a file and of 
the layout of the report required, and 
constructs a program which when com- 
piled and run produces the report. 


N 
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Discussion on Mr C. J. J. Beart’s Paper 


DATA STORAGE AND INFORMATION 
RETRIEVAL USING COMPUTERS 


CONTRIBUTIONS 


From Dr. R. Nataraja: 


I would like to congratulate the author on an excellent 
introduction to the subject of data storage and information 
retrieval using computers. It is identified that the subject 
comprises of two distinct phases—(1) Creation of a data base 
and (2) Retrieval of a selected subset of data. In general, the 
DBM systems could be interpreted as high level languages 
which allow the user a choice in defining the data structure e.g. 
inverted file etc., together with a general purpose query 
language. Does the TRO system and SIFT form such a 
combination? 

It is pointed out that the efficiency of the DBMS is dictated (a) 
by the structure of the data base and (b) by the type of report 
extraction. Are there preferred methods of data structuring 
and extraction procedures for a given hardware configuration? 

Could the author give examples of file structures used in the 
TRO system and in the Register data base? 

The paper deals with information management. Is there an 
equivalent system in the Society for graphics data manage- 
ment? Is there any parallel to be drawn in the ICON graphics 
generation system as far as data management aspects are 
concerned. 

Does the author consider the desk top computer DBMS 
suitable for specialist data bases which themselves form logical 
subsets of the mainframe database, say, for reliability analysis? 

Could the author give an indication of running costs of an 
enquiry in terms of a defined size of data base? 

Section 4.6.4 indicates that there are multiple (repeated) 
entries of basic data in the data base with relational structure. 
Is this true? 

Finally I should like to draw the Author’s attention to the 
following typographical errors: 


8.2 A (13,14) should read A (14,13) 


8.3 L=S—1+axm-+b should read 
L=S-1+(a-1)xm+b 
S+M times n should read S—1+mxn 


From Mr. L. Heminway: 


The author has performed a fine service making us aware of 
some of the complexities involved in the storage and retrieval of 
data. The paper needs to be read thoroughly to understand that 
the data revolution is with us. The reference to Expert Systems 
(Section 6) and paragraph 6.5 in particular is an exciting 
development and could prove ideal for the proposed Technical 
Data Base. We already try to utilise the approach of identifying 
factors relevant to an enquiry at present in T.R.O.—but of 
course it is a manual operation. 

I do wonder if mention should have been made of the work 
to be done by the Systems Analyst in solving the problems of 
how the data is to be collected, input and validated before being 
stored. Further, how is each field of data identified for 
subsequent retrieval? Perhaps a few words could be spoken 
about this Data Processing activity. 

Most of the technical staff, | am sure, want to know how to 
access the files themselves. Is GIS to be the main query language 
and how far can someone not fully conversant with the query 
language and file structure be allowed to go? This is commented 
on generally in the third paragraph on page 9. 

The second paragraph on page 9, dealing with the syntax 
checking of a program by the terminal is not entirely foolproof. 


The syntax can be correct but the logic is not. So an answer is 
produced but not fhe answer. This difficulty occurs in Technical 
Records but is picked up through our own experience. But, 
perhaps unfairly, I can refer you to figure 5.4 on page 7 where 
the statement was SORTBY ‘FLAG, GRT’ and the listing came 
out in ascending alphabetical order of the flag but descending 
order for the gross tonnage. Also figure 5.17 shows in the last 
line for ships of 200,000 and above deadweight tons one ship in 
service of 63,319 tons. 


From Mr. G. Henderson: 


Ninety per cent of the work load of the Ocean Engineering 
Department is concerned with the plan approval of fixed-steel 
platforms. We compete for this work in the market-place, and 
in our business the criteria for award of a contract are usually 
turn-round time and cost. 

It is remarkable, therefore, to consider that for a typical 
platform, the time spent on extraction of information from 
drawings and on the physical handling of these drawings and 
the updates (totalling some 500+ drawings on average) 
represents at least 50% of the total. 

The problem is that whilst much of the design process is 
computerised, as is so much of our analysis process, the 
physical medium used to communicate between the designer 
and LR (i.e. the engineering drawing) is not itself machine 
readable. We even see occasionally the use of sophisticated 
automatic drafting devices to produce machine drawings from 
a computer database. These drawings are then sent to us, where 
the information has to be encoded from the drawings back on 
to our computers. 

The paper describes a technique to hold images of the 
drawings in digital form on computer memory. However, we 
must also pursue techniques for the encoding of information 
from these drawings. We already do this when we create our 
models for structural analyses, wave loading etc. The extending 
of this to include the remainder of the drawing information 
would reduce dramatically the problems of drawing handling, 
updating, stamping etc.,—precisely those areas where so 
much engineer time is used at present. 

Hopefully we can then give a lead to our clients with platform 
descriptions submitted to us directly in machine-readable 
form. The advantages in reduction of turn-round time and 
reduction of costs would be enormous. 


From Mr. F. R. Hales: 


A requirement in our everyday job in I.C.D is to be able, 
quickly and easily, to ascertain if a particular part of the work 
has been completed for a given vessel. If the work has been dealt 
with it then becomes necessary to know what documents are on 
file and how quickly can they be produced for inspection. At 
present this procedure involves recourse to a card or other 
manuai index, followed by a search for files and storage 
folders. This can and frequently does take hours or days. 

A useful facility would be to have a terminal with a V.D.U 
and be able, by using for example the vessel’s L.R. number, to 
view a basic index and then by moving through a menu system 
find the relevant information including, hopefully a facsimile 
of the document required. It would appear from Section 10 and 
Fig. 10.2 in particular that this is not a dream. When is this 
likely to be a practical proposition to assist us in our daily 
duties? 


From Mr. M. Z. Navaz: 


Data storage and retrieval is another very important aspect of 
computing in addition to the number crunching exercises that 
it is normally expected to do. Throughout Mr. Bearts paper one 
senses that a major change is likely to take place in the process 
of classification from plan approval, to site reporting during 
new building, and on to operational survey in service. What one 
must not forget is that data storage and retrieval is nothing new 
to classification, it is the age old saga on which classification 
itself has depended over the last 200 odd years. Until recently 
(with the advent of micro films) and perhaps for sometime to 
come data may have been located in ugly green boxes— 
together with the first entry and other survey reports, plans and 
correspondence, all moved from storage rooms to Surveyor’s 
desks by messengers as efficiently as possible. As a matter of 
fact, with the advent of the central core complex at H.Q., anew 
lift was specifically introduced to move documents from floor 
to floor a little more efficiently. Although this is soon likely to 
be history, nevertheless it has to be recorded in the transitional 
stage between perforated card indexing systems associated with 
a long needle for information sorting and retrieval systems and 
that leading to micro recording tapes, floppy discs and tapes, 
winchester discs, video cassettes, television monitors and 
access consoles etc., and all the associated computing 
languages such Cobal, Fortran, Basic, Pascal, APL. 

Mr. Beart’s paper gives a clear catalogue of the hardware and 
the interplay between man and communicating machine. 
Inspite of this, we who are living in the beginning of the eighties 
have a major problem of getting to grips and assimilating the 
changes that are going to take place. Many of us feel that this 
paper should have also addressed itself to the human problem 
associated with this change, particularly in relation to the 
administrative set up in Lloyd’s Register of Shipping and how 
these problems may be solved in the years to come. 


All three past papers, including the one by Mr. Algate, have 
only skirted around the problem. Even after 10 years the 
situation still exists and presents more and more problems at 
grass root level. I have produced a chart (see Fig. A) in order to 
explain why there is a greater urgency now than ever before to 
examine some of these problems in the light of the contents of 
the paper. Another point I would like to make is that I wish this 
paper had been preceded by a paper on the so called new 
approach to surveying and classification procedure in the last 
quarter of this century and beyond—perhaps based on risk 
analysis management, loss prevention and the role of computer 
orientated data storage and retrieval, as a contributory part of 
that philosophy. It would then have placed the computer in its 
correct perspective as a complimentary tool to assist the above 
processes rather than as the dominating process in the final 
decision making in the new approach to classification and 
surveying. 

Some further points I wish to raise are: 


Before we wholly orientate ourselves into the Data Storage 
and retrieval sequence of events should we not show the 
Surveyor in the field that we have established a good Plan 
Approval and Rule Compliance Computer orientated audit 
system. The object would be to advise him on a monthly or 
three month basis right from the inception of classification or 
inspection of the position regarding compliance and non- 
compliance, submission and non-submission as a technical 
audit leading to the end purpose for which he is on site. This is 
becoming more relevant due to the prolification of codes, rules 
and current practices to be considered prior to reaching final 
classification or certification. 

During the change over periods (see Fig. A) how is the 
training, education and staff communication problem to be 
solved between the specialists of the computer department and 
the traditional Surveyors. 


By default managerial decision making may be passed into 


the wrong hands. 
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a very realist approach is required. 
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with little or no knowledge of 
computing, view the computer 
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in shipping. 
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tools. 
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The fact that technical personnel have been recruited and 
form part of the computer staff, as essentially the clerical 
section of the classification Society, introduces two types of 
technical personnel; those under the control of the clerical wing 
and those under the control of the technical wing. What is the 
role of each in the technical decision making in plan approval 
and programming, data storage and retrieval, decision making 
in risk evaluation and loss prevention process or reliability 
engineering, since these are to be based for many years to come 
on the fundamental art of traditional surveying and plan 
approval and Rule development? Are the computing staff going 
to directly communicate with the Client or the classification 
decision making a circle and so bypass the traditional 
Surveyor? I have deliberately ignored the over-simplified 
answer which is that ‘the two will jointly have to contribute 
to that decision making for obvious reasons.’ 

Should the technical departments recruit their own program- 
mers, or seek help from a pool of programmers divorced from 
the clerical arm of classification for the very purpose of greater 
involvement of the technical staff during the transition period 
up to 1990 or 1993 or near about? 

My own observation is that many of the papers on the 
computer and its role in the Society are beginning to play a 
hypnotic role with the reader or the audience at these meetings, 
particularly during the transition period, due to the marvels of 
electronics and the computers role in decision making as a 
management tool of classification. Thus allowing the decision 
making to pass out of control, purely by default, because in this 
‘chip board’ orientated world of ours people have not been 
brave enough to stand up and be counted relative to the 
properly orientated role the computer has to play in technical 
decision making in a communicative process, namely the 
speeding up of information access like the typewritten or 
photocopying processes and the telex machine. It must not be 
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forgotten that it is only a small tool assisting in auditing, 
communication and number crunching, helping management 
in decision making. 

Associated with the above is the role of a main frame 
computer and a mini computer. We are living in a world where 
there are powerful arguments towards decentralizing (see Fig. 
B & C). The training and education of the engineer is at the 
present time encouraging self employment which leads to sub 
contracting. Even big corporate institutions are prolificating in 
this type of business venture. Data storage and retrieval 
systems, on a world wide basis are dependent on establishing 
lines of communication through the telecommunication 
systems of the world. Therefore, decentralization into sub- 
centralized units stratigically located in different centres of the 
world may appear to be a wise move (see Fig. B & C) later on 
leading to a centralized unit. This will also enable information 
retrieval through a number of routes from or to a central 
information centre. 

The prolification of National Classification Societies, 
IMCO, and the strength of character of national government 
agencies are all likely to influence decentralization in data 
recording and processing, to me that is obvious. The role of the 
mini-computer, as a local, secondary data bank appropriate to 
local needs and requirements must be planned for. This will 
also apply to professional departments at HQ as the base for 
final filtering in of data into the Mainframe Computer. 

In risk evaluation, with the object of establishing a low risk 
profile, quantification alone means very little to the lay public. 
The lay public and all its related interface associates see the 
work of the Surveyor and his Classification Society as the 
qualitative exercise in establishing and maintaining this low risk 
profile by the skill he exhibits to monitor it. As years go by he 
is likely to be assisted by more and more hardware. Quick 
information retrieval is one of these hardware requirements. 
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The computer can only communicate through the International Telecommunication and local Geographical network, 
not by itself, or on the availability of private communication satellite, very doubtful without some government control. 


Costs must be based on survey time rather than machine time, the former is the predominant factor 
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The basic theme is a process of decentralization, sub-division, subscribing to professional experts and sub-contracting 
if need be on economic grounds with the object of maintaining strict controls on fundamental principles. The 
identification of fundamental principles will be the skill the expert and manager exhibit. 


We are essentially a service industry in engineering, with the object of protection of life, property, and the quality of the 
environment. The local industry, personnel, law enforcement, etc., is the first line of contact in establishing a dialogue 
towards implementing the foregoing firstly with local standards and finally with international industrial hygiene. 


AUTHOR’S REPLY 


To Dr. NATARAJA: 


Dr. Nataraja has raised a number of points regarding the 
layout and economics of databases in Lloyd’s Register. 

A number of different types of file layout are currently in use, 
reflecting both the limitations of the software available at the 
time the files were designed and also the efforts made to 
optimise the economics of storage and retrieval at various 
stages of the development of applications over many years. For 
example SIFT was developed to allow the storage and retrieval 
of small quantities of data without the need for programming. 

It is desirable that all our systems should evolve towards a 
single method of storage and retrieval which will possess the 
flexibility required to meet all applications and at the same time 
allow retrieval time, running cost and development cost to be 
optimised irrespective of where the data is stored or where it is 
needed. While I do not see any product on the market which 
meets this aim in all respects, many of the systems now being 
introduced on Lloyd’s Register’s mainframe computer, includ- 
ing technical and shipping information databases, are already 
based on a single database management system, IBM’s IMS. 
This provides a hierarchical file structure suitable for many of 
our data storage applications, and contains appropriate 
security and back up facilities. 

IMS also provides a method of storing and retrieving data 
from more than one database in a single operation where 
necessary. One of the advantages of this is that, while the 
labelling of data fields and acquisition of data can be carried out 
in a consistent way, the data does not have to be held in one 
enormous database. Instead it can be held in a series of 
databases, each specialised to a different topic, but linked toa 


central Nucleus database holding data common to many 
applications. Some of these specialised databases could in 
future be held on different machines (including desk-top 
machines). The maintenance of information in independent 
databases would on the other hand involve some uncontrolled 
duplication of data, would introduce software and code 
incompatibilities which we would prefer to avoid, and would 
pose additional problems in the areas of reliability, consistency 
and security. 


There is also no reason why a database could not contain 
graphical data, image data and even voice or other analogue 
records digitised in a suitable way. In the author’s opinion 
databases of this kind will have to await storage devices perhaps 
one order of magnitude larger than those available at present 
before they can be accommodated with ease. 


As with storage schemes, enquiry languages now in use in LR 
reflect the state of the art when they were designed. None of 
them are yet suitable for every application or can be applied to 
every type of file in every type of machine. 


The relationship between enquiry cost and size of file varies 
with the organisation of the file and the frequency with which 
it has to be reorganized. A typical enquiry may involve looking 
up several files, for example to decode a ship type. At today’s 
prices, a simple retrieval on a large ‘shallow’ hierarchical 
database such as the Lloyd’s Register technical or shipping 
information databases might typically cost 50 pence, while a 
complicated enquiry involving the production of a lengthy 
listing might well cost in the region of £200. 
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Measures currently taken to avoid corruption of data 
include: 
Validation (i.e. checking) of data input by various means 
Regular generation of ‘back-up’ copies of files 
Access control via passwords, user groupings and other 
methods 


Use of check sums, check digits and other ‘self-checking’ 
techniques. 


Together, these provide a large measure of security against 
accidental (or deliberate) corruption of data. 

The repetition of certain fields in relational databases 
queried by Dr. Nataraja occurs if each table or array is held in 
a form which is self-contained. The alternative is to use pointers 
from one table into another, but this means that both tables 
may have to be updated when one is changed. 

I must confess to having introduced the first of Dr. 
Nataraja’s ‘apparent typographical errors’ intentionally, to 
illustrate the fact that even the apparently innocuous ex- 
pression A(13,14) may be interpreted in different ways in 
different programming languages and by different programs. 
Historically, FORTRAN compilers store arrays in column 
order, while ALGOL and many other compilers and inter- 
preters store them in row order. This makes no difference if 
access is to be made to the data by the normal means of an 
indexed variable from a program using the same language and 
compiler as was used to store the original data. However, if the 
data is to be processed in any other way (for example using a 
different programming language) it is necessary to know how 
the array is stored. In the present case the element A(13,14) 
stored by a FORTRAN compiler would be accessed as A(14,13) 
by an ALGOL compiler (assuming compatibility of storage 
format). 

Dr. Nataraja is however correct in pointing out the 
inconsistency between the first two expressions in paragraph 
8.3. This illustrates a further pitfall, the fact that the first entry 
in each row or column of the array (the index origin) may be 0 
or | (in some languages it may be specified for each dimension 
of each array). Dr. Nataraja’s expressions are correct for index 
origin 1. 


To Mr. Heminway: 

Mr. Heminway has correctly pointed to Systems Analysis as 
an indispensable part of the construction of systems for 
information retrieval and storage. The purpose of the present 
paper was to present the background to that aspect of Systems 
Analysis which deals with the choice of the correct technique of 
data storage. As Mr. Heminway points out, other facets of 
Systems Analysis are equally important, and could perhaps 
form the basis for further papers. In particular, he has 
mentioned the problem of misinterpreted field definitions (for 
example, what to do if two users have a different understanding 
of what ‘ship type’ means). This problem is unfortunately not 
amenable to easy solution, and for the foreseeable future will 
require vigilance on the part of users and great care on the part 
of systems analysts if misinterpretation is to be avoided. It is 
already a practical possibility for a computer to interpret a 
given field in different ways dependent on context, but this may 
introduce more problems than it solves. 

It is our general aim in Lloyd’s Register to allow the end user 
to access data without intermediaries, using as simple an 
enquiry language as possible. However, two factors at present 
limit the extent to which this can be done; the complexity which 
arises when present day enquiry languages are applied to 
complicated queries (see Fig. 5.14), and the need for full 
understanding of the implications of questions asked and the 
limitations of the data stored, in order to avoid misleading 
results. 

Mr. Heminway, like Dr. Nataraja, has drawn attention to 
two errors in the paper, one apparent and the other real. The 
SIFT language uses underlining of the first character in a field 


name to denote a different treatment of that field. In the case of 
sorting operations, underlining denotes ‘sort this field into 
descending (rather than ascending) order’. 

The error in Fig. 5.17 was detected and corrected too late for 
correction in the paper. It resulted from a common mistake in 
programming queries of this type; the line ‘200,000 and above’ 
was obtained by difference rather than by explicit search, and 
as the enquirer failed to allocate a destination for OBO carriers 
below 100,000 tons, these were included in that total. 


To Mr. HENDERSON: 


Mr. Henderson, having contributed to it, is aware of the 
work being carried out in Lloyd’s Register to achieve automatic 
input of lines plans. As he points out, the transfer of the black 
and white image to machine readable form is a conceptually 
trival process, although the problem of obtaining satisfactory 
resolution from poor quality drawings is not. However the 
automatic interpretation of engineering drawings requires 
recognition of the features and in some cases the meaning of the 
drawing, areas in which only limited progress has so far been 
made. 

Lloyd’s Register has to deal with drawings from many 
sources, and is therefore interested in whether this process 
could be automated. A straightforward approach would be to 
obtain the necessary data automatically in machine readable 
form from clients who may already have it in this form. This is 
unfortunately not without difficulty as it involves persuading all 
builders to generate data of interest to Lloyd’s Register (which 
may not be the same as the data in which they are interested) and 
either to persuade them to supply it in a standard form (which 
may not be compatible with their methods) or be prepared to 
translate it to a standard form on arrival. We may well make 
some progress in this direction, but are always likely to have to 
accept drawings as an input medium as well. 


To Mr. Hates: 


Mr. Hales refers to the use of databases or files such as those 
described in the paper for progressing work carried out in 
various departments. Such a proposal is eminently feasible and 
is already in operation in some departments and Outports. 
Such a system not only enables progress to be checked but 
documentation to be prepared and filed automatically, and 
costs and charges to be correctly attributed and recovered 
promptly. Systems of this kind are now being introduced in 
other areas of Lloyd’s Register, and an integrated system has 
been proposed by the present author for some time past. 


To Mr. Navaz: 


Mr. Navaz raises some interesting questions regarding the 
role of computers in classification and other procedures carried 
out by the Society, to which the Author will do his best to 
respond, although many of the points raised are only indirectly 
related to the content of the present paper. 


He refers to the impending ‘domination’ of the computer in 
these processes. Such phrases betray a misconception. The 
reason why computers play a large part in modern commercial 
and industrial life is because they are useful and because they 
make it possible to achieve goals which could not otherwise be 
achieved, amongst them those which Mr. Navaz has listed. He 
rightly refers to the dangers of ‘hypnosis’ of human beings by 
the capabilities of the computer. Epithets the author has 
himself applied to computers recently in warning of this danger 
include ‘fascinating’ and ‘avid’, both of which also have 
unwelcome overtones. However such words describe human 
reactions, and those are, or should be, under human control. 
To the extent that a human is driven by a machine, it is his own 
fault. He has either allowed his own fascination or his fear of 
the unknown to cloud his judgement, or he has failed to learn 
enough about the tool he is using before using it. 

Computers, like any other machine constructed by man, can 


be used well, or misused. The quickest way to learn to avoid 
misusing a machine is to seek help from those who are qualified 
to provide information or to employ those who have a special 
skill or knowledge to carry out part or all of the function 
required. Failure to seek such help, or to make effective use of 
it, is unfortunately all too common. 

Running through Mr. Navaz’s remarks there appears to bea 
theme which seeks to distinguish computing from engineering. 
Such distinctions serve no purpose, and often seriously hinder 
achievement of the kind of results that depend on the synthesis 
of several skills. Computing activities, whether intended to 
solve engineering or administrative problems, are best thought 
of as logical engineering. System design requires skills 
analogous to those required in other fields of engineering 
design, while the implementation of computer systems is a 
process analogous to the development and refinement of 
prototype machinery. Success in the complex task of develop- 
ing and introducing computer systems requires the willing 
co-operation of users and specialists in all disciplines, including 
engineers, computing staff and clerical staff. For the best results 
they must all be aware of each others skills, and prepared to use 
them where necessary. 

Mr. Navaz is also concerned that the judgement of the 
Surveyor may be by-passed by computers in the task of 
Classification of ships. As far as the author is aware, no 
suggestion has ever been made that computing facilities in 
Lloyd’s Register should be anything but a tool to enable the 
Surveyor to carry out his work more fully, competently and 
easily. Neither has there been any suggestion that Classification 
decisions should be made by computer: in fact the modifica- 
tions to the Classification system now being carried out are 
intended to ensure that all such decisions, whether routine or 
not, are taken by qualified surveyors. 

The present author has also repeatedly, in many places, and 


at many times stressed the need for human judgement in 
analysing and checking the results of computer output. 

Fortunately, the universal availability of personal com- 
puters, the widespread use of computers in business and 
industry, and the incorporation of computing instruction in 
degree courses for engineers is raising the general level of 
awareness of the need for precautions of this kind. 

The question of decentralization versus centralized data 
storage has been dealt with in the paper; Lloyd’s Register will 
continue to seek the most appropriate combination of methods 
and locations for data storage. Mr. Navaz is right in assuming 
that a combination is likely to prove more effective than one or 
the other. Whatever methods, equipment and locations are 
chosen, coordination will be required to achieve a measure of 
consistency, to prevent needless proliferation of data, time 
wasted on programming and data input, and incompatibility of 
results and conclusions. 

Finally, Mr. Navaz’s Fig. A is a useful illustration of the 
changes now taking place. As in any other transitional period, 
the qualities required of staff are also changing; the author does 
not doubt that the majority of those concerned will prove able 
to introduce and adapt to the new circumstances without 
exposing themselves or their colleagues to redundancy. His Fig. 
B implies that machine costs are likely to outstrip manpower 
costs—the opposite is the case. New networks for data 
transmission, using satellites and cable, are being actively 
developed. Global data communication in the 1990s will be as 
commonplace as telephone communication today, but may, as 
Mr. Navaz points out, be vulnerable to political interference. 
Mr. Navaz’s Fig. C illustrates the ‘nucleus’ approach to a 
database referred to above—whether individual databases are 
held on a mainframe computer or local mini, micro or desktop 
computers will be decided according to individual needs as well 
as considerations of performance and cost. 
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hs INTRODUCTION 


We frequently have splendid technical papers on various 
aspects of the Society’s work which give us many complex 
formulae in order to obtain the answers relevant to the subject 
under discussion. This paper has no complex formulae, at 
least not in algebraic terms, but the work of Specification 
Services is none the less complex in being a blend of technical 
expertise, business (and national) politics, with a measure of 
financial and legal knowledge as well. 

The purpose of this paper is twofold. Firstly, to give an 
insight into the work of the Specification Services Department 
(S.S.D.) at Headquarters and secondly to offer guidance in the 
role which the outport Surveyors should play both in obtain- 
ing new business and in ensuring the smooth progress of a 
supervision contract from inception to completion. 

It must, however, be stated that no two contracts are ever 
alike and the Authors crave the indulgence of the reader if his 
own experience of S.S.D. work is not covered by the scope of 
this paper. 


pe HISTORY 


The Society’s Surveyors have, in the main, been recruited from 
very practical backgrounds in ship construction and operation, 
both in hull and marine engineering aspects, in the broadest 
terms, and as such their ability is very valuable, not only to 
the Society in its Classification role, but also to Shipowners and 
to Ship and Engine Builders. This secondary role was recog- 
nized by the Society in the Jnstructions to Surveyors wherein it 
was stated that ‘Exclusive Surveyors may undertake when re- 
quested to do so—The supervision of Owners’ technical re- 
quirements and specifications on hull and machinery (as 
distinct from Classification Surveys) on both classed and 
unclassed ships.” 

It was inevitable, therefore, that some Shipowners without 
adequate staff of their own would turn to the Society for 
assistance in technical matters. The Society accordingly assis- 
ted such Owners where possible, and when requested would 
second a Surveyor to the Shipowners’ staff for a period of time. 

These requests increased to the extent that it was considered 
the services previously offered to Shipowners on an ad hoc 


basis could be developed into an organized fee earning activity 
and so a section of the Research and Technical Advisory 
Services (R.A.T.A.S.) was formed to perform these services 
under the name of Engineering Specifications. Initially, the 
work undertaken by this new Department mainly concerned 
matters associated with marine engineering. Non-classification 
hull aspects were handled separately by Ship Development 
department which was also within the umbrella of R.A.T.A.S. 
It soon became apparent, however, that the hull and machinery 
activities could not be properly considered as separate entities 
and so in January 1971 a composite department of ship 
Surveyors and engineer Surveyors came into being—prob- 
ably the first Headquarters department to mix oil and water! 

At first, the work undertaken by the new Department 
mainly involved small ships with an occasional larger vessel 
being supervised during construction. One of the very early 
contracts of the new Department involved the preparation of 
specifications and examination procedures for a variety of 
marine equipment manufactured in the U.K. for South 
America. 

With the closure of the Suez Canal and the boom in tanker 
construction, the Department found itself being swept along 
on the tide of the newbuildings. Accordingly a rapid expansion 
of personnel was required in H.Q. to cope with the plan 
approval work, whilst in the building ports a considerable 
number of Surveyors were delegated for exclusive supervision 
work on behalf of Owners. This expansion resulted in the 
H.Q. department additionally employing electrical Surveyors 
working in close association with their ship and engineer 
colleagues. 

It is of interest to note that, during this period of expansion 
S.S.D. were employed as consultants in the largest shipbuild- 
ing contract, for 22 tankers, ever placed up till that time. 

Since the formation of S.S.D., work has been undertaken 
for more than 600 different Clients in over 95 different 
countries around the world. The scope of work has ranged 
from examining Classification records for an existing ship to 
full consultancy involving the preparation of outline tendering 
specifications; tender appraisal; plan approval; and supervis- 
ion of construction; for a range of ships varying from small 
passenger ferries to large ocean-going, dry-cargo ships and 
tankers. 


a SCOPE OF WORK 


In broad terms the object of S.S.D. is to provide a consultancy 
service for the marine industry. Frequently Clients have been 
requested *Tell us about your problem and we will tell you if 
and how we can assist you.” The work of the Department has 
been, and is, literally as varied as this statement implies. 

However, the range of services usually requested and offered 
is as listed below: 

1. Full consultancy for newbuildings. 

2. Supervision of construction of a newbuilding for which 
the Client has agreed the building contract and may also 
be approving the drawings. 

3. Conversion contracts, where the ship may be lengthened 
or otherwise altered, or the original nature of its cargo 
carrying purpose is being changed. 

4. Substitution of main propulsion systems and ancilliary 
equipment. 

5. Examination of items of equipment to ensure compliance 
with the manufacturer’s specification of construction and 
performance. 


6. Co-ordination of reports on safety surveys of ports 
handling dangerous cargoes. 


S.S.D. does not become involved in sale and purchase 
surveys where the pitfalls of inadvertently and innocently 
falling between two disagreeing parties are very real. 

S.S.D., however, does examine Classification records, what- 
ever the Society involved, and issues a factual report on the 
significant features including serious damage and recurring 
failures, but it should be noted that these examinations are 
only undertaken with the written consent of the current 
Owner of the vessel. 

Naturally, expertise in all aspects is not always available 
within the Department, but its members have to be aware of 
those aspects and know where the expertise is available. This 
may lead to several different departments within H.Q. (and 
even outside help) being brought together in a single project. 
In such cases S.S.D. co-ordinates the work of the various 
departments to ensure that a coherent and comprehensive 
report is presented to the Client. The Department is also 
greatly dependent upon the collaboration of those outport 
colleagues involved with the supervision on behalf of the 
Owner both at the shipyard and at manufacturers’ works 
where sub-contracted items may be constructed. 

It is obvious, therefore, that a harmonious understanding 
between Outports and S.S.D. and between S.S.D. and other 
H.Q. specialists is essential for the successful execution of 
many contracts. 


4. QUOTATIONS AND NEW BUSINESS 


Enquiries relating to new business are always welcome and 
the Department is helped by the world wide representation 
that the Society enjoys through the outport offices. However, 
the days are long gone when the Society, including S.S.D., 
can sit back and wait for Owners automatically to come along 
and ask the Society to class their ship or request S.S.D. to 
provide consultancy services. It is essential that we all take a 
positive approach to marketing to ensure the continued pre- 
eminence of the Society in the shipping world. 

The capability of the S.S.D. is amplified in this paper but 
the extent to which an Owner utilises our services naturally 
depends on his own ‘in-house’ expertise and workload at the 
time that a building programme is being initiated. S.S.D. 
services can be suited to his needs and fees can be quoted for 
assistance in any of the phases detailed in this paper. The 
extent and complexity of the assistance required are obvious 
pre-requisites of any costing exercise, but so far as site super- 
vision is concerned it is important to know the country of build 
and the construction timescale so that a realistic quotation 
can be prepared. 

In those cases where the enquiry to Headquarters emanates 
through an Outport, and the ship is to be built in that area, 
then any information relevant to the computation of the fee 
should also be furnished by the outport Manager. It is also 
important that H.Q. is advised whether the supervision can be 
handled by the resident Surveyors or whether staff will require 
to be deployed to cover the contract. 

Further emphasis upon one small point is necessary here. 
Quotations are made and sometimes quotations are accepted. 
The making of a quotation incurs an obligation upon the 
Society to undertake the work if the proposal is accepted. 
Outports need to be alerted and manpower resources allocated. 
Accordingly the Authors make this plea—advise the Depart- 
ment of any news on the status of the enquiry, whether the 
work has been awarded to other consultants or the project is 
in abeyance or whatever. Rejection slips are never welcome 
but this is one area where bad news is sometimes preferable to 
no news. If the reason as to why the Society has not been 
awarded the contract can be stated, so much the better. 


Such news comes under the heading of market intelligence 
and the Department is receptive to any information that can 
be turned to advantage in ensuring that quotations remain 
competitive. 


5. FULL CONSULTANCY FOR NEWBUILDINGS 


It has been mentioned that an Owner considering the purchase 
of new ships may employ a consultant when he does not have 
the necessary staff within his own organization. Similarly a 
potential Owner may consider entering the field of shipowning 
but, from a technical aspect, is not conversant with the neces- 
sary procedures in order to obtain the ship he desires. He 
again would be well advised to obtain the services of S.S.D. at 
the earliest opportunity. 

The expression ‘Full Consultancy’ used by S.S.D. embraces 
the following aspects of a newbuilding contract: 


— Preparation of an outline tendering specification and 
advising on tendering procedures. 

— Appraisal of tenders and discussions with Tenderers. 

— Assisting the Owner with the technical details of the 
building contract including the finalization of the 
contract specification. 

— Approving plans on behalf of the Owner or in conjunc- 
tion with him, to ensure compliance with the contract 
specification and good marine practice. 


— Supervision of construction on behalf of the Owner. 


— Consultancy during the guarantee period, culminating in 
attendance at the guarantee dry docking. 


6. THE OUTLINE TENDERING SPECIFICATION 


Of course an Owner may simply order ‘another ship like the 
last one’ or a standard vessel of types such as the SD14 or 
Freedom Class, but somewhere in the archives of the Ship- 
builder there will exist an outline specification which contains 
the essential parameters of the ship as envisaged at the design 
stage, albeit no doubt the latest examples of the class incor- 
porate a number of alternatives. However, for those cases 
where an Owner wishes to invite competitive tenders from 
several shipbuilders it is essential to prepare an outline 
specification. 

It must be said here that the basic requirements of a ship 
originate from the Owner, and the role of the S.S.D. is to turn 
his requirement into a practical document based upon a 
question and answer dialogue with him. This pre-supposes 
that the Owner’s requirements relate to a conventional ship. 
Alternatively, if an unusual type of vessel is envisaged by an 
Owner and the Society’s services are being utilized then the 
outline specification will need to be preceded by a feasibility 
study possibly embracing the work of several Head Office 
departments. 

Owners’ requirements are not always entirely clear and 
frequently guidance has to be given to an Owner as to what 
he really does want. This entails a knowledge of the cargoes to 
be carried, usual routes and trading patterns, quantities of 
cargoes to be carried, the need or otherwise for having ship’s 
cargo gear, type of main propulsion units in Owner’s existing 
ships, availability of spare parts in the area of the ship’s 
operation, competence and number of crew and national 
behaviour and customs. 

Whatever the steps leading up to the preparation of the 
outline specification its purpose is clear. It must be a practical 
document, capable of translation into a real ship and worded 
in such a manner that it will elicit a good response from com- 
peting Shipbuilders. The document should begin by describing 
the ship in general terms, painting a broad picture for the 
Shipbuilder’s consideration so that he may quickly decide 
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whether or not to submit a tender. More detailed requirements 
are given later in the specification to guide the Shipbuilder in 
producing his design and costing the proposed ship. 

Let us look for a moment at the manner in which a Builder 
compiles his specification for presentation to the Owner. 

Specialist ships aside, a large part of the specification will 
comprise standard stereotyped sheets copied from a master 
specification built up by the shipyard as their ship construction 
procedures develop and reflecting their current practice in the 
field of construction and outfitting. 

Many of the sections of this specification will be appropriate 
to a wide range of the ships upon which the particular Builder 
may be prepared to tender. A whole section relating to the 
yard’s plumbing and pipework practice, including materials 
and dimensions of pipes, will be copied from the master 
specification as will be a number of general phrases about bilge 
pumping and ballasting arrangements. Naturally the capacity 
and other characteristics of the pumps will be amended 
according to the size and duty of the ship, but even this 
information is often incorporated as an appendix to the main 
specification wherein all the technical characteristics will be 
listed. 

Owners’ special requirements will be incorporated as inser- 
tions in these stereotyped sections of the specification. For 
example, the outline specification may have indicated that 
non-ferrous material is to be utilized for salt water pipework 
and that bilge and ballast valves outside the engine room are 
to be of an hydraulically operated type. 

This philosophy of modifying the standard specification 
will be repeated over a wide range of features for the tendered 
vessel, and illustrates why Builders prefer to tender upon out- 
line specifications which are not too detailed. Deviations from 
their standard practice generally necessitate considerable 
research into design aspects, choice of sub-contractors, 
availability of supplies, price, etc. 

The Builders’ major design commitment at this stage will 
be related to cargo carrying capacity, hull form, cargo hand- 
ling features and so forth, so as to compile a tentative general 
arrangement drawing and establish powering requirements 
and electrical load balances, etc. These features too will be 
incorporated into the tendering specification and it is upon 
this composite specification that the Builder’s proposals will 
be judged. 

Accordingly one should leave as much as possible to the 
Builders’ option, particularly in the case of new Owners who 
have no established fleet policy or entrenched practices to 
maintain. On the other hand an established Owner will be 
aware of the various options that may be offered by the com- 
peting Shipbuilders and ensure that his company’s firm 
requirements are clearly defined in the specification. 

For example, the SOLAS Regulations will take care of fire 
extinguishing arrangements in general terms at this stage but it 
should be stipulated that a CO, system is required for the 
engine room if such a medium is strongly preferred. This 
comment pre-supposes that the ship falls within the category 
where foam might be put forward by the Builders, and illus- 
trates that a general awareness of current shipbuilding 
practice is necessary if the outline specification is to be a 
practicable working document. 

Firm requirements as well as Owner’s preferences and 
restrictive parameters must be stated clearly in the outline 
specification such that all the Builders are tendering upon a 
common basis, and so that their offers reflect the Owners 
conception of the final ship. 

The term ‘firm requirements’ is an all embracing statement 
with which to describe a good proportion of the contents of 
the outline specifications, but the term means just that. The 
reference to ‘restrictive parameters’ is worthy, however, of 
further explanation because the Shipbuilder’s freedom to 
develop his design to the best advantage is largely dependent 


we 


upon the constraint conveyed to him by the wording of this 
outline specification. 

This is an appropriate stage to illustrate the previous three 
paragraphs with some examples of typical phraseology. For 
instance: 

‘There are no restrictions on dimensions except that the 

summer load draught at the required deadweight should 

not exceed 7 metres.” 

‘The ship is required to have a service speed of about 12 

knots at continuous service rating of main engine/s on the 

summer load draught allowing 15 per cent sea margin on the 
trial condition for fouling.’ 

‘Preference should be given toa direct drive slow running 

two stroke main propulsion plant and the power required to 

achieve service speed is to be about 90 per cent of the main 
engine’s maximum continuous rating under tropical cond- 
itions.” 

‘Alternative main propulsion arrangements which give a 

significantly better machinery room layout will also be 

favourably considered.” 

Ideally the outline specification should convey all the 
information which the Shipbuilder/Designer needs in order to 
proceed to the tendering stage. It should be supported by a 
letter which will give a clear indication of the Owner’s com- 
mercial requirements. The number of ships required and 
the Owner’s expectations regarding delivery dates are obvious 
examples. Nor is it out of place for the Owner to ask for 
details of the Shipbuilder’s experience and delivery record for 
the type of ship under notice. 

Following upon consideration of the Owner’s requirements 
by the Shipbuilder it might be thought that any obscure points 
could be resolved by simple queries from the Builders to the 
Owners (or to §.S.D.) but this is not usually so for the follow- 
ing reason. 

A tender board will have been set up by the Owner or his 
financial backers to consider both the technical content of the 
various offers and also the financial and contractual terms 
proposed by the Shipbuilders. Each Shipbuilder is, or should 
be, competing on the basis of the same information, that is to 
say, only the information conveyed to him in the outline 
specification and the letter of invitation to tender. If these 
documents are so loosely worded as to necessitate contact 
between the Shipbuilder and the Owner or his technical 
advisers then they have failed in their purpose. 

In the S.S.D. we maintain a strict rule that we do not 
discuss Clients’ projects with Shipbuilders in any way prior to 
the placing of the contract except following upon direct 
instructions from the Client that a dialogue is in order. 


Te APPRAISAL OF TENDERS 


Reference has been made to the tender board set up by the 
Owner or other interested parties to consider the Shipbuilders’ 
offers. The tender board’s terms of reference include the time 
honoured phrase to the effect that they shall not be obliged to 
accept the lowest or any offer and that they shall not be 
required to give reasons for their decisions. Of course the 
deliberations of tender boards are confidential, but $.S.D. has 
worked closely with such bodies on many occasions and our 
procedures in meeting their requirements are of interest. 

Quite commonly the various tenders are opened publicly, 
and the Shipbuilders’ representatives or local agents will be 
present at the opening and able to ascertain his competitor’s 
bids. But it is surprising how many Builders fail to comply 
with even the fundamental requirements of the Owners, and 
the prices must be considered to be only a very tentative guide 
to the order of merit at this stage. 

Usually the tender board will make a preliminary assess- 
ment of the offers and eliminate any that are obviously un- 
suitable on purely commercial grounds at this early stage. For 


example, Builders with healthy order books may have put 
forward proposals which indicate delivery dates much too late 
for the Owner’s commercial requirements. The role of the 
S.S.D. at this phase of the project is to accept for analysis 
such tenders or parts of the tenders as the board may submit, 
and compile a comparative appraisal of these for the guidance 
of the tender board. 

The first and obvious thing to be done in appraising tenders 
is to compare the Shipbuilders’ submission in relation to what 
has been required by the outline tendering specification. Each 
tender must be thoroughly examined to assess its technical 
viability for the intended service. Such assessment is made 
using such criteria as likely reliability, ease and economy of 
operation of the ship in general, ease of maintenance, likely 
need of spare parts and availability of these, and whether 
most of the maintenance can be undertaken by the ship’s staff 
or would require to be undertaken by specialist service engin- 
eers. A comparison would also be made between the submitted 
tenders in order to obtain the relative technical merit of each. 

In most cases the Owner will pass to S.S.D. information on 
prices, delivery and other business matters together with the 
technical data for each tender and will expect some comment 
on these in the appraisal report. As S.S.D. does not purport to 
have expertise in these matters, such information cannot be 
considered in depth. In most cases prices are directly related 
to the technical content of the tender, however, where tenders 
are received from several widely differing countries it becomes 
more difficult to assess such values. 

It is usual to conclude a tender appraisal report with some 
advice to the Owner on what action he should take in order 
to progress the project. In some cases this may be readily 
apparent from the assessment which has been made, but in 
many cases a clear cut choice is not so obvious. In such cases 
it may be necessary to revert to all, or a short-list, of the ten- 
derers requesting additions to, deletions from, or alterations to 
their designs and obtain a revised price for the altered tender. 
The eventual object is to obtain a short-list of tenderers 
quoting on basically the same or a very similar design so that 
the only variable is in effect the price. By having a short-list 
at the final stages of tendering the Owner is in a much stronger 
position from which he can negotiate the most favourable 
terms. 

Some or all of this secondary tendering is normally more 
advantageously carried out in direct discussions with the 
respective Builders. An added advantage of direct discussions 
at this stage is that these frequently indicate the Builders’ 
competence or otherwise. 

It is usual to prepare reports on the initial appraisal of 
tenders and also one or more reports on the subsequent sub- 
missions and/or discussions. But one must be circumspect in 
compiling these reports. Financial terms may be amended by 
the Builders at any stage up to the signing of the building 
contract, and trade links or political associations can result in 
the Owner having some very good and particular reason for 
the order being eventually placed with a less than obvious 
contender. 

When all the discussions and reports have been completed, 
the Owner has to assess the tenders in the light of the technical 
appraisals and discussions and on the costs and financial 
terms offered. From these he will select the eventual Builder. 


8. DRAWING UP THE SHIPBUILDING CONTRACT 


Having chosen a Builder, it is then necessary for the Owner 
to conclude a shipbuilding contract, which is the legal 
agreement between the Owner and the Builder. This again is 
an aspect in which S.S.D. can provide much guidance. Such a 
contract primarily consists of the building contract which 
stipulates the vessel to be built, the price and terms of payment, 
contractual parameters such as delivery date, speed, dead- 
weight, capacity and fuel consumption. Penalty clauses are 


included to ensure that the contractual parameters are met. 

The degree of importance of each of these parameters to the 
Owner is underlined by the amount of the financial penalty. 
The contract also includes clauses on, Force Majeure’, arbit- 
ration, legal rights and responsibilities of each of the contract- 
ing parties. Builders often produce this shipbuilding contract as 
a standard document, such as that produced by the Association 
of West European Shipbuilders. These documents contain all 
the necessary clauses, but it will usually be necessary, by 
negotiation between the contracting parties, to obtain a 
reasonable and fair balance in the final contract. 

In addition to the shipbuilding contract it is normal to in- 
clude, as an integral part of the contract, the specification of 
the ship and probably the outline General Arrangement and 
Machinery Arrangement drawings and possibly a Midship 
Section drawing. It is essential, therefore, that these are 
thoroughly checked to ensure that they contain no errors or 
anomalies and describe the ship as required by the Owner. It 
is particularly important that the specification produced at 
this stage is a comprehensive description of the ship and its 
machinery such that, at any future date during the construc- 
tion there will be no disputes as to the intention of the speci- 
fication. At the same time due recognition must be made to 
allow for minor design changes as the overall design is 
developed in detail. It should be remembered that the contract 
specification is fundamental to the contract and every facet of 
the design and construction is based on this document. It is 
well to remind Owners of the importance of this specification 
and to set aside adequate time to ensure that a proper con- 
tract specification is prepared, for it is in their interest, and 
indeed the interest of all parties, that there should be no 
ambiguity in its content. 


9. PLAN APPROVAL 


Plan approval, or appraisal, on behalf of an Owner is one of 
the most important aspects of the construction of a new ship. 
While a specification may verbally describe the various parts 
of the construction, the drawings produced by the Builder 
visually show his interpretation of the specification. 

In examining drawings for compliance with the specifi- 
cation and good marine practice, it is not the purpose to 
check the drawings for compliance with Classification or 
Statutory requirements, and approval letters always contain a 
statement that approval on behalf of Owners is subject to 
Classification and Statutory approval where this is applicable. 
However, where there would appear to be an error in the 
drawings with regard to Classification or Statutory require- 
ments the attention of the Builders would be drawn to this. 

The purpose of examining drawings on behalf of an Owner 
is primarily to ensure that they comply with the contract 
specification and to do this an interpretation of the intent of 
the specification is sometimes required. This is where the 
phrase ‘to comply with accepted good marine practice’ be- 
comes relevant. Where there are recognized national standards 
such as British, Swedish, German or Japanese relating to the 
design under consideration, then these would be applied as 
appropriate. There are many facets, however, where there are 
no regulations or standards applicable and in these circum- 
stances the experience of good design is applied. This covers, 
for example, ensuring that adequate drainage is provided to 
eliminate the possibility of loose water and oil. Access to all 
parts of the structure and equipment is also of great import- 
ance for maintenance and repair. Piping diagrams are 
examined closely to ensure a functional system with adequate 
isolating valves provided. 

It is necessary to be careful that any modifications made 
fall within the scope of the contract and do not entail the 
Owner having to pay additional costs. If it is essential, or of 
anticipated future benefit, that modifications entailing addi- 
tional costs be made, then the amount of such costs would 


be obtained from the Builder. Proposals would be submitted 
to the Owner giving the reasons for the proposed alteration 
and costs. If the Owner agrees to the modifications then 
these would be made within the terms set out in the ship- 
building contract. 

The Owner is the only party who can sanction any change 
in the contract specification as well as any additional costs, 
and it is essential that the Owner is advised through the plan 
approval office of all proposed or necessary alterations to the 
contract specification even if these do not incur any alteration 
in costs. 

One other important aspect in the work of examining plans 
on behalf of an Owner is the time scale. There is always a 
given time limit for Owners’ plan approval written into the 
shipbuilding contract. If plans are not returned to the 
Builder, or the Builder is not otherwise advised within the 
stipulated time, then the Owner forfeits his right to make any 
modifications to the submitted drawings and is obliged to 
accept the Builders’ submitted proposals. 

In order to undertake plan approval on behalf of an Owner 
an adequate reference system or library is essential, giving the 
latest national and international requirements on all aspects 
of ship construction and operation. It is necessary to be aware 
of most items of ships’ equipment and the current practice in 
ship operation. It is in this sphere in particular that S.S.D. 
work differs from other departments within the Society. 
Surveyors working in the Department must have the widest 
knowledge possible of practically every aspect of ship’s design, 
machinery installation and equipment. One source of some of 
this knowledge is, of course, the close liaison with other depart- 
ments within Headquarters where detailed knowledge of 
many aspects is available. It is the duty of the S.S.D. Surveyor 
to be aware of the latest developments in design and equipment 
and to apply this knowledge in the best interests of the Owner. 


10, SUPERVISION AT THE SHIPYARD 


This area of S.S.D. work relates to vessels from the smallest to 
the largest, and from well established and competent Builders 
to those needing a considerable degree of guidance on accept- 
able procedures. Accordingly the degree of supervision neces- 
sary varies from case to case but the responsibility remains the 
same—to ensure that the ship is constructed in accordance 
with the requirements of the shipbuilding contract. 

Careful regard must be given to the formal contract be- 
tween the Society and the Client listing in some detail the 
nature of the service which the Society is to provide, and also 
indicating any special conditions applicable to S.S.D. involve- 
ment. The S.S.D. would not, for example, involve itself in the 
weaponry of a naval craft whereas supervision of the hull 
construction to an agreed standard as well as the general 
outfitting would be within the Department’s competence. 

Whatever form the case takes it is essential that the Super- 
visor is conversant with the full details and that he works 
towards fulfilling the terms of the contract so far as it falls 
within his responsibility. Where possible, Supervisors are 
afforded a short period in S.S.D. at Headquarters to famili- 
arise themselves with a case before taking up duty at a new 
construction site, and in any event a comprehensive letter is 
prepared for each contract setting out the Supervisor’s terms 
of reference. 

The Supervisor must also refer to the contract between the 
Shipbuilder and the Owner for whom he is providing the 
supervisory service. In many cases this contract is a formidable 
document, particularly in the case of a large ship. The Super- 
visor will find that it contains much which impinges upon his 
day to day duties. Indeed the shipbuilding contract, by its very 
nature, should have been drafted to cover almost every con- 
ceivable contingency that may arise during the course of the 
building programme. 


The Supervisor must also be guided by the building specifi- 
cation and any ancillary documents related to it, whether 
evolved at the time that the building contract was signed, or 
subsequently negotiated between the Builder and the Owner. 
Some explanation is perhaps called for here. 

The shipbuilding contract forms the basis of the contract 
between the Owner and the Builder but it refers to the ship 
being built in accordance with the contract specification and 
Contract General Arrangement drawing. Possibly too, a Mid- 
ship Section and Accommodation Arrangement drawing will 
have been agreed to in principle at the contract negotiations. 
The Owner’s right of drawing approval and the procedure by 
which either party can initiate changes in the agreed specifi- 
cation will also be referred to. In addition, quality control 
standards may have been agreed to at the contract negotiations 
and the Shipbuilder’s steel plate preparation standards includ- 
ing tolerances for alignment and fit up of fabricated steelwork 
etc. may have been accepted by the Owner. Usually a ‘short 
list’ of acceptable sub-contractors will also have been agreed 
at the contract stage from which the Builder may make the 
final selection. Furthermore, there will almost certainly be 
amendments or addenda to the specification as the contract 
proceeds. 

All this documentation is inter-dependent, and it is impera- 
tive that the Supervisor pays careful attention to indexing and 
cross-referencing the various papers and drawings that he 
receives. 

A brief note on the Specification such as ‘See also Amend- 
ment List (A) received with Owner’s letter dated............... 
is sufficient. 

A point of importance is that all the contractual documents 
referred to above should originate from the Owner or be 
furnished to the Supervisor on the specific instructions of the 
Owner. By this procedure the onus is upon the Owner to see 
that the Supervisor has the most up to date information 
available. 

Mention must be made here of the Statutory Regulations 
with which the ships must comply as listed in the building 
contract or the specification itself. The Supervisor will need 
to acquire a working knowledge of them and help will be 
given from S.S.D. at Headquarters in this respect at the plan 
approval stage. More especially the Supervisor should ensure 
that the shipyard is aware of the implications of the various 
regulations and that they have approached the relevant 
regulatory body to ensure that the certificates or letters of 
compliance will be issued at the appropriate time. 

Changes in the outfitting of the vessel may be necessitated 
by changes in statutory regulations, and the Builder or Owner 
too may initiate changes. The building contract will contain a 
clause covering this situation, and the Supervisor should ensure 
that the contract terms are adhered to, although whether the 
change will be negotiated directly between Owner and Builder 
or through S.S.D. depends upon the particular nature of the 
case. 

The Builders will usually ask the Supervisor himself to put 
the case for a change to the Owner, but this practice should 
be strongly resisted. It is all too easy for the Supervisor to 
build up an image in the Owner’s eyes of ‘working for the 
yard.’ Firmness and diplomacy are called for, and the Super- 
visor must support his Clients, the Owners, by discouraging 
relaxation of the building methods or standards of outfitting 
agreed in the contractual documents. 

Having sounded this note of caution it must be stated that 
the Supervisor’s duties are all embracing and most interesting. 
His terms of reference being to ensure that the ship is built in 
accordance with the specification and good shipbuilding 
practice, his day-to-day duties are directed towards this end. 
He should, where possible, initiate improvements in building 
and outfitting practices, provided these do not incur extra 
costs, and he will be required to keep the Owner advised of the 


status of construction by way of regular progress reports. A 
typical progress report is included in Appendix I. 

Mention has been made of the Builder making requests for 
changes from the specification. $.S.D. should be kept advised 
on these matters particularly as certain proposals may have 
been raised (and rejected) at the time of the contract negotia- 
tions, and it is generally better if communications, including 
the Supervisor’s opinion as to the merit of the proposal, pass 
to the Owner via S.S.D. at Headquarters. 


Changes from the agreed specification may raise the question 
of cost adjustments. These are a matter between the Owner 
and the Builder, and the Supervisor should refrain from 
offering guidance unless he is very sure of this subject. Ship- 
building contracts are freely negotiated in a highly competitive 
commercial atmosphere and requests by either party at a later 
stage for alterations sometimes introduce a recoupment factor 
of which the Supervisor may not be aware. This is one reason 
why every effort is made at the negotiation stage to ensure 
that the specification is comprehensive. 


From the time of taking up the assignment until the com- 
pletion and delivery of the ship the Supervisor will be closely 
concerned with a range of duties extending considerably 
beyond the technical aspects of the construction and outfitting 
of the ship. The experienced Owner usually places a narrow 
interpretation on the role that the word ‘Supervisor’ envisages 
and will himself attend to all the necessary arrangements 
regarding crewing and storing the vessel as the trial and 
delivery dates approach. The Supervisor should, however, 
ensure that the Owners are kept closely aware of the progress 
of construction and alert them to any developments where 
Owners’ intervention is necessary. 


Some Surveyors reading these trite phrases will recall their 
own experience as Supervisors when the delivery date ap- 
proached and no action had been taken by the Owner on any 
of the multifarious matters which go into commissioning a 
ship. We can only mention that both the Builders and S.S.D. 
at Headquarters press the Owners with vigour on matters 
relating to storing and manning the vessel. It is in fact an 
important part of the S.S.D. function to prompt the Owner 
into decision-making at the appropriate stages of the contract 
whether the matter be Owners’ supplied equipment or choice 
of lubricating oil manufacturer, or whatever. As to whether 
the Supervisor communicates with the Owner directly or 
through the $.S.D. at Headquarters, the practice must vary 
from case to case but the Supervisor should keep Headquarters 
advised on all these matters. The golden rule is to liaise with 
the Builder concerning the timing of the action needed from 
the Owner and ensure that the Owner is advised in good time 
as to the action he must take. 


Eventually the delivery procedures will be implemented in 
accordance with the terms of the shipbuilding contract and 
the Supervisor will be required to confirm to Owners that all 
the technical aspects of the contract have been complied with. 
All deficiences, whether they are considered to affect the ac- 
ceptance of the ship or not, must be brought to Owners’ notice 
so that they may be considered during the final acceptance 
negotiations between the Owner and Builder. Such agreement 
may comprise a cost adjustment or rectification of the defici- 
ency at a later date. The Supervisor will be required to issue 
a completion report to the Owners at the time of delivery, and 
this should include a reference to such deficiencies where 
applicable. A typical completion report is shown in Appendix 
Il. 

The Supervisor should under no circumstances accept the 
vessel on behalf of the Owners. The Society has not been a 
party to the terms of the shipbuilding contract nor does the 
Society accept any mandate to perform this duty. However, 
the Owners delegation at the shipyard at the time of delivery 
will understandably look to the Supervisor for assurance that 


the Shipbuilder has fulfilled his obligations within the tech- 
nical requirements of the shipbuilding contract. 

By the very nature of his duties the Supervisor will be 
familiar with every part of the ship and the justification for his 
attention culminates at this time when the delivery formalities 
are concluded. He will undoubtedly have contributed a great 
deal of professional expertise to the benefit of both the Owner 
and Builder alike, but more especially he will have broadened 
his own experience and sharpened his perception of all those 
factors that go into the planning and building and acceptance 
of a ship. Would it be presumptuous to say ‘His ship’? 


Il. SUPERVISION OF AN EXISTING CONTRACT 


Frequently Owners request the Society to supervise a new- 
building on their behalf without S.S.D. having been involved 
in any of the pre-contract or contract phases. In some of these 
cases the ships concerned may be classed with a Society other 
than L.R. Where possible these requests are accepted, as it is 
considered that where S.S.D. can provide supervision and can 
ensure that this is well performed, then there is the possibility 
of the Owner being so influenced by the service that he may 
change the Classification to the Society at a later date and will 
certainly consider the Society’s Classification in future new 
tonnage. 

The important factor in such contracts is to ensure that the 
work is carried out to the best ability of the Society, remember- 
ing also that another Classification Society’s Surveyors may 
be examining the ship concurrently for compliance with their 
requirements. 

Before undertaking a contract for supervision only, S.S.D. 
insists On examining the contract specification to ensure that 
it will satisfy acceptable standards of construction and safety 
and does not contain any anomalies which could involve the 
Supervisor in future contentious discussions with the Builders. 
As a result of such an examination, comments are made with 
regard to any deficiencies obvious in the specification and 
advice is given on any practical improvements which could 
be made. 

It is preferred that drawings for the Owner’s approval are 
also examined in S.S.D. so that a close check can be kept on 
the Builder’s design to ensure compliance with the contract 
specification and good practice. If this is not done, the super- 
vising Surveyor has the additional burden of ensuring that the 
plans reflect the requirements of the specification and, if not, 
to communicate with the Owner who may knowingly have 
accepted a specification change but had omitted to advise 
the Supervisor. 

The actual supervision in this form of contract is no different 
from that described earlier under ‘Supervision at the Ship- 


yard’, except that particular care should be taken in view of 


the fact that S.S.D. will not have been involved in the initial 
stages of the design and the Society’s Classification may not 
be applicable to give an additional safeguard. 


12. CONTRACTS INVOLVING CONVERSIONS 
AND ALTERATIONS 


Conversions form a noticeable proportion of construction 
work and, as with newbuilding contracts, S.S.D. receives many 
enquiries for assistance in such projects. Conversions in many 
ways are more difficult to undertake than straightforward 
newbuilding contracts. 

Initially it is necessary to make a theoretical check on the 
feasibility of the proposal, and this usually entails liaising with 
other departments within the Society regarding the structural 
strength of the proposed conversion. Amended freeboards 
may be required and stability must also be checked in at least 
the ballast and loaded conditions. The ballasting arrange- 
ments, firefighting and other important functions must also 


> 


be examined in the light of the altered ship. It may be that the 
speed of the ship is of some importance, and this may result 
in the recommendation that an estimate of the revised speed 
be obtained from a recognized specialist establishment. 

Having been satisfied with the feasibility of the proposed 
conversion, it is then necessary to prepare a specification of 
the work required so that estimates can be received. This 
specification is different from the outline tendering specifi- 
cation for newbuildings in that it must be detailed, and must 
set out precisely and fully the work which has to be done. It is 
usually advisable to visit the ship in order to become familiar 
with arrangements on board and note where repairs and other 
work requires to be done. This includes noting structure 
which may have to be cut and/or removed in order to effect 
the best possible integration with the new structure. If modifi- 
cations are required to the machinery it is usual to make a full 
assessment of the complete machinery installation at this time, 
so that any deficiencies can be corrected and improvements 
effected. 

As in the case of newbuildings the conversion specification 
is sent by the Owner to selected Shiprepairers. It is probable 
that the Shiprepairers will wish to examine the subject ship to 
assess for themselves the implications of the conversion. Con- 
currently the method of working and possible alternative 
proposals will be discussed between S.S.D. and interested 
Repairers. 

Consideration of tenders in such a project will mainly be 
based on costs and time to complete the work. Technical 
considerations may involve any alternatives to the method of 
undertaking the work and of course, the discussions with the 
Shiprepairers will have given some indication of their ability 
to comply with the requirements of the specification. 

For supervision of conversions see notes on newbuilding 
supervision. 


13. CONCLUSION 


It is hoped that this paper has given some insight into the work 
of a relatively new department in the Society and has demon- 
strated some of the activities undertaken which, although 
running parallel to the work undertaken by the Society both 
in respect of Classification and Statutory requirements, require 
a different philosophy of approach. 

The Society has, in effect, always been a service industry, 
monitoring safety standards of design produced outwith the 
Society. S.S.D. is an extension of this service where the wide 
expertise within the Society can influence ship design at its 
conception and hopefully lead to even better standards. Be- 
cause of the need to consider all the different aspects of a ship’s 
structure, machinery, and equipment in relation to their effect 
on the viability of the finished product, the work of S.S.D. 
leads to a better understanding of ship design and operation. 

S.S.D. was established to satisfy a need, and over the past 
ten years it has developed to the extent that it makes a not 
insignificant contribution to the Society’s affairs. That it 
satisfies the need is evidenced by the recurring use of its 
services by many Owners. It is hoped that this development 
will continue—and that this paper will be of benefit to col- 
leagues who find themselves involved. 
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APPENDIX I 


Sheet | 


Lloyd's Register of Shipping 


Specification Services 
PROGRESS REPORT 
Construction at Shipyard = Ssneet | of 3 


Port HQ Reference No. 

Report No. Date 
Owners Ship’s name 
Shipbuilder Hull No. 
Location Type of ship 
Engine builder Engine No. 
Location Type of engine 


Information provided by Shipyard 


Hull Outfitting 
Start of fabrication Starting dates and percentage completed 
Date of “keel laying” Machinery installation ( %) 
Estimated date of launch Control equipment ( %) 
Contract delivery date Electrical installation ( %) 
Estimated delivery date Hull outfitting ( %) 


Weeks under construction 
Steel weight of ship 
Steel weight worked as a percentage with tonnage in brackets 
Prefabricated units %( ) 
Erected on berth 
Tonnages above are gross/net/imperial/metric. (Delete as necessary) 


ls construction proceeding according to programme? 
Comment as necessary 


During tne period under review a gradual increase in labour has been evident, 
due in part to tne completion of tne Greek snip, null No. 801. However tne 
completion date of July is still suspect in the opinion of the undersigned 
particularly as the typnoon damage referred to in my telex dated tne 13tn 
March remains to be dealt with at the pre-delivery dry docking. 


Note :—Where the shipbuilding contract ties stage payments to progress of construction some additions or alterations may be needed to the above 
headings. 
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HULL PRODUCTION Modifications in way of the radio room and the bridge 


toilet are nearly complete. 


Work continues in way of the anchor boxes and hawse 
pipes. 


Further work is being carried out as necessary in order 
to "Fair" the superstructure decks. 


HULL OUTFITTING The yard are now in the process of preparing modified 
drawings for the ventilation system incorporating all 
modifications as required by Regulations and Owner's 
requirements. 


Partition bulkheads are being erected in the crew's 
accommodation, 


Galley equipment is being positioned on respective 
bedplates and efforts are being made to align the 
worktops at a uniform height. 


The Laundry equipment is also being positioned. 


The yard have been requested to tack weld the mooring 
"Bitts" for final adjustment later. 


A large number of ventilation fan impellers nave now 
been cleaned off and painted due to a very rough surface 
previously presented. 


The engine-room ventilation trunking is being fitted and 
Builders have been reminded that the drawings of the 
system require to be submitted for approval. 


PAINTING Various bulkheads, deckneads etc. are being presented 
for paint inspection and generally the paint thicknesses 
are in excess of specification. 


Further areas of the bulwarks have been blasted and 
coated during the period under review, 


PIPING Installation of pipework in the engine-room is 
proceeding steadily and tne Builders. are mak ing 
arrangements to fit the separate diesel oil ana fuel oil 
bunkering lines referred to in recent correspondence 
between Owners and Builders. 


In providing services information or advice neither the Society nor any of its servants or agents warrants the accuracy of any information or advice supplied 
Except as set out herein neither the Society nor any of its servants or agents (on behalf of each of whom the Society has agreed this clause) shall be liable for any loss 
damage or expense whatever sustained by any person due to any act or omission or error of whatsoever nature and howsoever caused of the Society its servants or 
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Tne drain/observation tank has oeen  re-positioned 
(relative to the approved macninery arrangement drawing) 
to give a better run of piping from the dump condenser. 


MAIN ENGINE No further work this month, The engine builders 
representative will be attending the ship to witness the 
alignment cneck of the main engine in due course. 


SHAFT ING The intermediate shaft has now been coupled to _ the 
propeller shaft and the shaft bearing aligned. 


BOW THRUSTER Tne electric motor and mechanical linkage have been 
fitted to this unit and the hydraulic pitcn control 
system is now in place. 


GENERATORS No further work this montn. 


LIFEBOATS AND DAVITS The lifeboats davits have been fitted and the port and 
starboard boats are on board and work continues in tnis 
area. 


ELECTRICAL & CONTROL Cabling for accommodation lighting is proceeding as 
fairing work is completed to tne  undersigned's 
satisfaction. 


As previously agreed tne data logger substation has been 
re-located in the machinery control room and _ the 
necessary wiring is now Deing installed. 


Sit Lift snaft cleaned and painted: lift cabin in place and 
associated equipment being fitted. 

WORKMANSHIP Again the standard of workmanship leaves room for 
improvement. 

CO-OPERATION On board the men and foremen give co-operation, 

GENERAL The ships outfitting work is progressing satisfactorily 


although continuing unseasonal rainfall is hampering tne 
painting of external decks and equipment. 


(signed) 


Surveyor to 
Lloyd's Register of Shipping 
Specification Services Department 


In providing services information or advice neither the Society nor any of its servants or agents warrants the accuracy of any information or advice supplied 
Except as set out herein neither the Society nor any of its servants or agents (on behalf of each of whom the Society has agreed this clause) shall be liable for any loss 
damage or expense whatever sustained by any person due to any act or omission or error of whatsoever nature and howsoever caused of the Society its servants or 
agents or duc to any inaccuracy of whatsoever nature and howsoever caused in any information or advice given in any way whatsoever by or on behalf of the Society, 
even if held to amount to a breach of warranty. Nevertheless, if any person uses the Society's services or relies on any information or advice given by or on behalf 
of the Society and suffers loss damage or expense thereby which is proved to have been due to any negligent act omission or error of the Society its servants or 
agents or any negligent inaccuracy in information or advice given by or on behalf of the Society then the Society will pay compensation to such person for his proved 
loss up to but not exceeding the amount of the fee (if any) charged by the Socicty for that particular service information or advice, or that part thereof which caused 
the loss. 
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Lioyd’s Register of Shipping 


71 Fenchurch Street, London, EC3M 4BS 
SPECIFICATION SERVICES SUPERVISORY DEPARTMENT 


Certificate No. (Contract Ref. No.) 
Date Of fice (Port and Country) 


This is to certify that at the request of (Name of Owner), the 
undersigned did attend Messrs. (Name, Port and Country of Builders) on the 
(Date of taking up assignment) and subsequently, and supervised on the Buyer's 
behalf, the construction, outfitting and commissioning of the 

(Name of Ship and Port of Registry) 


(Builders and Hull Number) 


The (Name of Ship) is a multi-purpose general cargo ship with four 


holds forward and one aft of the superstructure and machinery space. 


Tween deck cargo spaces are provided at each of the five holds, with 
an additional Upper Tween deck Space arranged over No. 1 Hold under the 
extended Forecastle deck. A magazine and a special cargo locker are provided 
at the forward end of the No. 1 Upper Tween deck space. 


Single hatches are provided at hold Nos 1 and 5, and twin hatches are 
arranged over hold Nos 2, 3 and 4. Tween deck hatch covers are of the flush 
folding type and those on the weather decks are of the steel watertight single 


pull type. 


Cargo handling is by 22 tons S.W.L. (Type) derricks, 2 sets per hatch 
at hold Nos 2 and 4 and one set per hatch at hold Nos 1, 3 and 5. A heavy 
lift derrick of 80 tons S.W.L. is provided in way of No. 3 hold. Provision is 
made for the carriage of containers in all holds, tween decks and in 3 tiers 
on the weather deck hatch covers, giving a total of 500 T.E.U. Provision is 
made for 50 refrigerated containers on the hatch covers. 


“In providing services information or advice neither the Society nor any of its servants or agents warrants the accuracy of any 
information or advice supplied. Except as set out herein neither the Society nor any of its servants or agents (on behalf of each of 


advice given by or on behalf of the Society then the Society will pay compensation to such person for his proved loss up to but not 
exceeding the amount of the fee (if any) charged by the Society for that particular service information or advice, or that part thereof 
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Propulsion is by a (Licensee and Type of Main Engine) oil engine with 
a maximum continuous rating of 14,000 B.H.P. (metric) at 120 R.P.M. through a 
four bladed nickel aluminium bronze propeller, and tne main engine plant has 
been designed to burn heavy fuel of viscosity up to 3,500 seconds Redwood No. 
1 at 100°F. The main machinery was built under licence by Messrs. (Engine 
Builder), and may be operated from the wheel-nouse, from the engine control 
room or locally. The engine room installation is designed for periodic 
unmanned operation at sea. 


Steam is Supplied by a vertical exnaust gas fired boiler capable of 
generating 1,500 kgs. of steam per hour at 7 kgs. /cm® witn the main engine 
operating at 85% maximum continuous rating, and an oil-fired boiler capable of 
generating 1,500 kgs. of steam per hour at 7 kgs ./cm¢ for narbour service. 


An electrically driven bow thruster unit of controllable pitcn type 
developing 7.5 tons thrust is provided. 


Electric power is supplied by four diesel driven alternators, 
self-excited, rated at 725kvA, 450V, 3 pnase, 60 Hz. and one emergency diesel 
alternator rated at 300kKVA, 450V, 3 phase, 60 Hz. 


Accommodation and services are arranged in a five tier accommodation 
deck house for tne Master, 13 Officers, 5 Petty Officers, 15 Crew, 6 Cadets, 
and 1 Pilot a total of 41 persons. 


The Hull and Macninery nave been constructed under the Special Survey 
of, and in accordance witn tne Rules and Regulations of Lloyd's Register of 
Shipping for Classification as:- 


+100 Al, ICE CLASS 3 
+LMC, UMS 


Progress Reports have been forwarded to tne Owners tnroughout the 
building programme and it is hereby confirmed that the ship has been 
constructed, engined, painted and outfitted in accordance witn the 
Snipburidings Contract. dated “2. 22..5.. 50.0 seas the Specification and the 


approved amendments tnereto. The following results were obtained during tne 


inspections and trials, all in accordance with contracted requirements: 
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Speed, corrected at 9.15 m moulded draft and 11,900 B.H.P. (metric) 


In fine weatner and with a 15% sea margin was 18.2 Knots. 


Tne main engine fuel consumption, corrected to a net lower calorific 
value of 10,000 k.cals./kg. was 140.2 gms./B8.H.P./hr. 


Deadweight tonnage at 9.15 metres moulded draft in sea water of 


specific gravity 1.025 was calculated as being 14,750 tonnes. 


The net grain capacity exclusive of special cargo and Magazine spaces 
is 23,500 m°. 


This report relates to the (Name of Ship) as finally examined on the 
(Date). 


The only outstanding item is the supply of fitted carpets in the 
accommodation and the Shipbuilders have submitted their proposals for this 


item to tne Owners. 


The ship was delivered to Owners Representatives at tne Yard of 
Messrs (Name of Builders and Port) on the (Date). 


(Signed) 


Surveyor to Lloyd's Register of 


Shipping Specification Services 


Department 


* 


Printed by Lloyd’s Register of Shipping at Garrett House, Manor Royal, Crawley, West Sussex, England, RH10 2QN. 
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Discussion on Mr. D. S. Crawford and Mr. R. M. Hobson’s Paper 


THE WORK OF THE SPECIFICATION SERVICES DEPARTMENT 


CONTRIBUTIONS 


From Mr. W. R. D. Saxton: 


Perhaps the greatest difficulty in writing a paper on such a 
wide subject is deciding where to start and where to stop. 
Equally important is deciding what to include and what to leave 
out. 

We operate in a competitive world, and the experience which 
over the years has been built up in Specification Services 
Department (SSD) has a commercial value to the Society. This 
should not be overlooked. Neither should it be overlooked that 
this paper may well be read by persons outside the Association. 

The authors are to be congratulated, therefore, on presenting 
a paper which represents a clear explanation of the work of SSD 
without at the same time providing information which might 
benefit our competitors. However, I am sure that the paper will 
be of considerable benefit to colleagues who find themselves 
involved in SSD work, particularly for the first time. 

It must be appreciated that SSD supervision is entirely 
divorced from classification, and any colleague so engaged 
must remember that he is in effect an employee of the owner, 
whose interests will be his prime concern from the initial stages 
of construction until delivery after trials. 

He will need to re-orient himself to the difference from 
classification work. The standards of classification are the 
minimum compatible with safety, whereas an owner will expect 
the maximum standard possible within the limits of the 
specification and shipbuilding contract. Take for example a 
defective casting, a fracture in fabrication, or a damaged item 
of equipment supplied by a sub-contractor. Correction by 
repair may be acceptable for classification but an owner will 
take the attitude that he is buying a new ship—not a repaired 
one. He will expect any suggestion of a repair to be rejected by 
his supervisor. The owner’s requirement will be for renewal. 
Should the builder have good reason for pleading that this is 
impractical the decision regarding acceptance will remain with 
the owner, who will consider it in the light of the circumstances 
and the credit the builder proposes to allow him against the cost 
of the ship! 

Much good can accrue to the Society if a Specification 
Services contract is competently undertaken and much harm 
can result if it is not. It is not the type of work to be undertaken 
lightly, and it is important that the surveyor concerned makes 
his entry into the proceedings in the right manner, fully 
appreciating his responsibilities. Once installed in the shipyard 
he should initially make every effort to obtain the co-operation 
of all departments, for a correct start more often than not paves 
the way for a smooth passage through the ensuing months. 

They will certainly involve him in personal responsibility and 
they will require dedication but as the authors have mentioned, 
the work of SSD is full of interest and provides the individual 
with a considerable degree of job-satisfaction. 

In the preparation of their paper I hope the authors have 
achieved a measure of satisfaction for themselves, and for their 
dedication I am grateful. 


From Mr. J. C. Adam: 


The authors are to be congratulated on their production of a 
very useful paper which will be of great assistance to those who 
are called upon to undertake SSD assignments, and to the 
marketing of such services. 

The importance of the supervisor being fully conversant with 


& the SSD contract with the owners, the owner’s contract with the 


builder, and the specification attached thereto cannot be over- 
emphasised. 

The supervisor will inevitably be called upon to make 
interpretations of the specification, and his job will be greatly 
simplified by it being as comprehensive and accurately worded 
as possible. However, language being what it is, ambiguity will 
always be present. 

Ideally, the supervisor will have a ready means of commun- 
ication through H.Q. to the owners and will be given timely 
answers when he asks for guidance and decisions. However, 
experience has shown that some owners do not respond with 
sufficient speed. 

It is suggested that the SSD contract with the owners could 
usefully lay down the procedures to be adopted when guidance 
is not given within a certain time scale so that the supervisor, in 
conjunction with H.Q., may properly take essential decisions 
and avoid the joint loss of goodwill from the builders 
associated with long delayed decisions. 

It is not always easy to invariably take the owner’s side, 
particularly when he is apparently being unreasonable. He may 
well have good reason for his actions, which is not evident at the 
time, but great care is necessary not to let an owner’s dispute 
with the builders rub off on the Society. The builder may 
unreasonably attach blame to the Society. In this respect, I 
believe that complete separation of SSD and classification 
functions in the shipyard to be highly desirable, furthermore 
the adoption of a title which does not include the words 
‘Lloyd’s Register’ would be of assistance in avoiding confusion 
at shipyard level. 

Perhaps the authors would care to elaborate on ‘Force 
Majeure’, ‘Act of God’ and other such terms which occur in 
contracts which the supervisor may be called upon to verify. 

In conclusion, I can say that I found the work interesting, 
challenging and most rewarding, and must admit to feeling the 
‘*My Ships’’ syndrome which the total involvement engenders. 


From Mr. I. A. S. MacDougall: 


I would congratulate the authors on an excellently written 
paper which satisfies the objective of providing our colleagues 
with an insight into the activities of Specification Services 
Department, without clouding the broad picture with un- 
necessary working detail. 

This paper mainly covers contract business aspects such as 
Outline tender preparation and appraisal, the drawing up of 
building contracts and quotation acceptance etc.. By contain- 
ing more business than technical detail, it is not the normal type 
of paper to be presented to the Technical Association, which 
may not be a bad thing. However, it may have benefitted from 
the inclusion of some interesting technical problems that the 
department has dealt with in its short history, supported by 
sketches or photographs which delight the technical eye. 

Having recently joined the Headquarters’ Department of 
Specification Services after owner’s supervisory work in the 
field, I would like to refer to some aspects raised in Chapter 10 
of the paper ‘Supervision at the Shipyard.’ 

First it is stated that the supervisor must refer to the contract 
between the shipbuilder and owner (his client) in which there is 
much that impinges on his daily duties. 

Whilst I agree that this would be a most helpful and 
sometimes essential document to have available for reference 
on site, particularly if the building specifications are vague in 
content, it is nevertheless my experience that the building 
contract is not made available to owner’s supervisory staff. This 


can result in problems in discussions with builders, particularly 
for example, when dealing with force majeure claims, sea trial 
and delivery penalties and kindred matters, if such are not 
clearly prescribed for in the specifications. 

Secondly I would refer to the statement that owners may have 
accepted quality control standards and shipbuilders’ steel plate 
preparation standards at contract negotiations. 

I very much doubt if it is normal practice for builders to 
negotiate with owners regarding workmanship standards, 
certainly this has not been my experience. 

The owners will be invited to select certain areas for 
additional radiography of main hull strength welds during 
construction, also to monitor overseer workmanship by 
inspection during construction, particularly of hull painting 
which is a high cost, extremely important aspect of the complete 
ship. However, the builder normally contracts to build the ship 
to the standards of the rules and regulations of the applicable 
classification society, and will resist any interference from 
owners regarding his established shipbuilding practices, which 
have been set up in agreement with classification, and 
integrated into their quality control codes of practice and 
production techniques. 


In effect, the owner’s supervisors are in attendance to ensure 
that the ship is built to specified requirements, which can be a 
vast and challenging task on occasions. But whilst they will 
monitor workmanship by daily inspection and have the right to 
object to poor workmanship if encountered, such objections if 
they affect hull strength or machinery classification criteria will 
be referred, by builders, to the classification surveyors for 
comment prior to action being taken. 

Thus the builder will be aware that the owner’s supervisor 
will do his utmost to further the interest of his client, the owner, 
and depends upon the classification surveyor to act without 
prejudice when disputes on workmanship arise. 

For this reason the builder normally prefers to keep 
classification surveyors and owner’s supervisors separately 
housed within the yard with minimised contact, well knowing 
that the owners’ representative, with a complaint in mind, will 
wisely seek the support of the classification surveyor to enable 
the complaint to be rectified as a rule requirement, without 
extra cost, rather than as an improvement with extra cost as 
would otherwise be the case. 

Accordingly, care must be exercised by the Specification 
Services Surveyor, when attending a vessel building to Lloyd’s 
Register Classification, that he is discreet in his association with 
his classification colleagues, who may well be personal friends, 
as the builder will naturally be sensitive at having an employee 
of the Classification Society also representing their customer. 

Maybe it should be clarified, at this point, when considering 
the rectification of defects that whereas the classification 
surveyor may accept the repair of a component part, if it 
provides compliance to rule requirements, the owner’s 
supervisor must adopt a stricter philosophy and where 
practical, insist upon the renewal of a defective component on 
the grounds that a new ship and not a repaired ship is being 
contracted for. 

Referring to the comment that the site supervisor should 
keep headquarters advised in all matters during construction I 
am not sure that this is necessary, or advantageous and feel that 
direct communication between the owners and their site 
supervisors should be encouraged and aimed for. As the 
authors state, this will, however, vary from case to case. 

Further, in the final paragraphs of Chapter 10 the authors 
recommend that all deficiencies, whether or not they are 
considered to affect the acceptance of the ship or not, must be 
brought to owners’ notice for consideration during final 
acceptance negotiations. 

This advice is misleading although I understand what the 
authors are intending. I assume they refer to any final 
outstanding defects. 

It is important that all deficiencies are searched out and 
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reported to builders at the earliest possible opportunity to 
enable speedy remedial action to be effected that will not 
interfere excessively with production. 

Defect reporting procedures are usually clearly defined, 
normal procedures being to list defects encountered on a 
defect/modification request form, signed by the responsible 
owner’s representative, which will then be reviewed by 
management and endorsed with the intended action, if any, to 
be taken. 

This defect procedure is extremely important as it provides a 
record for owners of defect types, patterns, if any, and actions 
taken. It also enables builders to keep a check on changes 
occurring and incorporate them in ‘as built drawings’. Most 
importantly it enables them to keep a check of extra work for 
costing purposes. 

Finally on defect procedures it is important that the raising 
of defects are authorised only by the owner’s supervisor in 
charge, or others so delegated, and that builders are made 
clearly aware of who bears this responsibility. This will be most 
important in final commissioning stages as work builds up and 
sea staff are in attendance, who from personal operational 
experience will have strong and valid views that must be 
attended to. Much will be learnt from them. They may assist in 
witnessing commissioning tests and should be encouraged to 
participate in the final commissioning stages, but it may well be 
necessary to curb their enthusiasm by monitoring the com- 
plaints raised, or they will naturally try to get the perfect ship, 
as they see it, but regrettably without regard to cost or specified 
requirements. 

Finally I would say to my classification colleagues who may 
be in the position to undertake specification supervisory duties, 
that it is a most rewarding aspect of the Society’s work with 
considerable scope, challenge and interest and as the authors of 
this paper rightly say ‘the ship or ships under your care will 
become your ships’ and that applies to the most pragmatic of 
surveyors. 


From Mr. J. Bloomfield: 


Having been a site surveyor for SSD I can assure any new 
surveyor being requested to do this work that he will find it 
varied and interesting. The paper will give him a useful general 
picture of the system employed particularly during the contract 
stages. 

The surveyor becomes involved in everything except crew 
procurement and payment for the ship. As the owner’s 
representative you are involved in such diverse things as 
operating procedures, navigational and cargo equipment, 
telephones, air conditioning, galleys, painting, drainage, 
galvanising, pipe layouts, overhaul access and lifting fixtures 
and so on. You may have to select the cabin furnishings! 

Referring to the paper in particular would the authors 
comment on the application of ‘Force Majeure’. On what 
principle is it claimed, do all countries/builders interpret the 
clause in the same way and what evidence is required to be 
presented? 

The paper states the supervisor should have access to the 
building contract. My experience is that this document is a 
closely guarded secret fit only for the eyes of the owner and 
general manager. Was my experience unusual? 


From Mr. R. A. Carey: 


At least within the Society most people realise by now that 
Specification Services are separate and distinct from classifica- 
tion but what is not generally appreciated is the contribution 
made by SSD in the promotion of classification. Some typical 
examples of this are:- 


1. In the preparation of an outline tender specification LR 
classification is always a requirement. 
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Where a tender specification already exists, but the 

contract has not yet been placed, SSD involvement often 

brings about a change in class where LR has not already 
been specified. 

3. Where a contract has already been signed and another 
class is foreseen then Transfer of Class on completion has 
often been negotiated. 

4. Where problems exist because a builder has already 

delivered similar vessels to another class and, accordingly, 

has plans already approved, then liaison between SSD and 

LR class, particularly the plan approval departments, has 

permitted an owner to insist on LR class even against the 

wishes or preferences of a shipyard. 


The authors may wish to elaborate on the foregoing remarks. 


The excellent working relationship which exists between SSD 
and other HQ departments is of major importance in exploiting 
to the full additional opportunities—only some of which are 
mentioned above—which present themselves as a result of 
Specification Services involvement in a consultative capacity 
with first-time and also existing owners and I am sure that the 
authors would readily acknowledge the value of this inter- 
departmental collaboration. 


From Mr. P. J. Beaman: 


The authors have clearly described the principal work of the 
Specification Services Department. However, the ‘Specifica- 
tion’ title belies the scope of the Department’s activities. 

The authors have not mentioned Specification Services work 
in connection with yachts and small craft, but as this appears to 
be a sizeable part of the work undertaken, it is concluded that 
the paper’s text should be read for large vessels and small craft 
alike. 

In Section 3 of the paper, under ‘Scope of Work’, reference 
is made, in Paragraph 6, to safety surveys of ports handling 
dangerous cargoes. This, in its present form, is a relatively new 
activity for the Society and as it is one of which only a few 
surveyors may be aware, would the authors describe what a 
port safety survey is, what it entails and what special expertise 
is required to undertake these surveys? 

During visits to the Department’s clients in many parts of the 
world in recent years the writer has frequently been asked 
whether the Society can assist owners with the planned 
maintenance of their vessels. The Society has now developed a 
scheme of maintenance and it would be of interest, particularly 
to the field surveyors, if the authors would briefly describe the 
scheme and what procedures should be adopted for its 
preparation. 

It is worth mentioning that the Specification Services 
Department was responsible for preparing the Guidance Notes 
for Owners, and other interested parties, on the laying-up of 
vessels and for their re-activation when taken out of lay-up. 
Considerable experience has been gained in this area and the 
reports from field surveyors on lay-up and re-activation have 
been particularly useful. 

Increasingly requests are received for Condition Surveys of 
vessels and sometimes surveyors are instructed to undertake 
such surveys, or a modified form of survey, often under 
another name such as Off Hire. Perhaps the authors would give 
some enlightenment on the subject of these condition surveys 
and how it is decided whether a survey should be undertaken or 
not. Usually condition surveys are connected with the sale and 
purchase of vessels, subjects which traditionally conflict with 
the general principles of the Classification Society. 

Surveyors examining shipbuilding contracts for the first time 
may be confused by variations in the terminology. These 
contracts are usually written in the English language except in 
contracts where only local interests are involved. Section 8 of 
the paper refers to shipbuilding contracts and mentions penalty 
clauses. The word penalty is often used in these contracts but it 
is worthy of note that the majority of contracts drawn by 


marine lawyers in the United Kingdom and other English 
speaking countries refer to liquidated damages instead of 
penalty. Contract clauses are often written to include the term 
Compensation as liquidated damages not as a penalty. The 
Oxford dictionary describes a penalty as a punishment, 
especially a sum of money, for breach of law or contract, and 
liquidated damages as to clear off a debt adjudged as a sum of 
money in compensation for loss or injury. In some English 
speaking countries penalty, which is derived from penal, is 
associated with an offence, either criminal or otherwise. 

Shipowners generally prefer to negotiate their shipbuilding 
contracts themselves, but the Society’s Specification Services 
staff are sometimes requested to assist owners with the 
preparation of a contract and to assist with its negotiation with 
the shipbuilder. In a recent case the writer visited the capital of 
a well known English speaking country to advise a government 
agency on the acquisition of a sophisticated vessel. The agency 
already operated a few small vessels but when it had set out to 
purchase the new vessel it found itself bound by bureaucratic 
rules and procedures. The technical aspects were soon resolved 
but as the government insisted on using its own form of 
contract, and not that offered by the successful tenderer, it was 
necessary to unravel a knot of red tape before the shipbuilding 
contract could be described as a document suitable for 
commercial use. This illustrates the situation SSD surveyors 
can find themselves in and that sometimes the technical content 
of the job is minimal compared with the commercial 
considerations required. This is in addition to trying to sell the 
Society’s services for continuation of the project in hand or for 
future new business. 

Regarding supervision at the shipyard, in Section 10 of the 
paper, the supervisor should examine all sub-contracted 
machinery and equipment when it has been delivered to the 
shipyard, whether it has a classification certificate or not, or 
even if he has already inspected it at the manufacturer’s works. 
A few years ago a fabricated bedplate for a main diesel engine, 
which had been manufactured by one engine builder licensee 
for another, was found to be distorted when it arrived at the 
engine builder’s works. The owner’s supervisor requested 
remedial work, which entailed machining, to be carried out. 
During this machining weld defects became evident and as a 
result each bedplate in the order from that licensee was 
rejected. It transpired that this particular licensee used a 
different method of fabrication to the parent engine builder and 
its other licensees. 


From Mr. N. A. Dawson: 


There is little in this paper that could generate adverse 
comment and | think that the authors should be praised for 
their efforts. 

The backbone of this Society is the field surveyor and it is 
upon his expertise that our continued prosperity rests. It is 
refreshing to read a paper that is directed at the field surveyor 
and from my own past experience I can assure you that it will 
be read over and over again by surveyors dealing with this 
subject. 

Early in the paper the question of staffing was mentioned. 
This is a very important consideration and requires a lot of 
studying by SSD. The field work is much more demanding ‘time 
wise’ than the classification survey and there are probably very 
few of our ‘ship building offices’ that have a spare surveyor with 
sufficient experience to satisfactorily supervise the building 
from the owner’s point of view. 

In the ‘Appraisal of Tenders’ although a lot of the pitfalls are 
mentioned there are cases on record where a builder has not 
been able to meet a delivery date and he has been reasonably 
happy to pay the time penalty costs—knowing full well that 
his government had given him a subsidy in order to secure 
employment for his work force. This of course is satisfactory 


to the ship builder but could embarrass his customer— 
probably from one of the developing countries. 

In the ‘Plan Approval’ section, Section 9, I wholeheartedly 
endorse the statement that SSD must have the widest possible 
knowledge of practically all aspects of ship design, machinery 
installations and equipment. We in Classification also make a 
similar statement but from my own field experience going back 
many years and the comparatively short time I have been 
attached to machinery reports, I would agree that your 
involvement must be wider than ours. 

In Section 10 you quite correctly state that we are not 
interested in the weaponry in naval craft but I think you will 
agree that we are interested in the hull structure in way of the 
weapons. Also in this section mention is made of quality 


control and I conclude that in this instance you refer to non- 
classed-ships. Where the Society is classing the ship the 
classification survey should generally take care of this aspect. 

In Paragraph 12 of this section you point out the pitfall of 
appearing in the owners eyes to be working for the yard. This 
of course should be avoided at all costs, but if as I suggested 
earlier the work is manned by SSD this situation would 
probably not arise. 

I think that this is about all I can contribute to a very 
interesting paper. However, one final point which I would 
direct at the outports is that this type of work, like damage 
surveys, is a very interesting type of work; but if you cannot 
give it your undivided attention it should not be undertaken. 

Thank you both for your efforts. 


AUTHOR’S REPLY 


To Mr. Saxton: 


We thank Mr. Saxton for his contribution to this paper. It is 
complementary to the contents of the paper and it fills in some 
of the exclusions which of necessity had to be made and at the 
same time highlights some of the philosophy of SSD work. 

Mr. Saxton mentions job satisfaction and it is apparent from 
the remarks of a number of surveyors familiar with SSD work 
that it is there for the taking in full measure when acting as an 
owner’s supervisor. 


To Mr. Adam: 


Mr. Adam makes some valid points regarding communica- 
tion and relationship with owners. As he has experienced, it is 
sometimes difficult in the extreme to extract decisions from 
some owners and while the suggestion of applying a time limit 
on the owner would be of great assistance to the supervisor and 
the builders, one has to be rather circumspect in this matter and 
be able to assess each particular owner’s reaction. In general it 
is prudent to always obtain the necessary answer from the 
owner even if it does mean sending frequent reminder letters or 
telexes. Technically sound decisions might be taken by the 
supervisor which were quite contrary to owners’ wishes from a 
commercial point of view. 

The question of the interpretation of specifications high- 
lights the necessity of having a clearly written contract 
specification. All too often where an owner calls for SSD 
services after the contract has been signed, the specification 
leaves much to be desired in its clarity and indeed leaves the 
door open for a builder to interpret it in such a way as to provide 
a lesser standard of equipment or system than may have been 
the owner’s original intention. This of course can lead to much 
dispute and ill feeling between the contracting parties. 

The adoption of a different title for SSD has frequently been 
considered. The advantage of this, as Mr. Adams states, would 
avoid confusion between SSD acting as the owner and LR as 
classification. However this would not be possible where, in a 
part-time contract, the surveyor could not readily change his 
employer’s name as well as his hat in covering both 
classification and owners’ supervision. Also such a change 
could very well affect the amount of business obtained under 
the title of L.R. It is far better in larger exclusive supervision 
contracts to make it abundantly clear to the builders at the 
outset that SSD is quite separate from classification. 

Force Majeure is a legal term used in contracts to cover 
circumstances outwith the Builders’ control which cause delay 
in delivery. The use of the term Force Majeure in itself does not 


provide blanket coverage for all delays. The clause in the 
contract covering this must clearly state what constitutes the 
Force Majeure eg. strikes, civil commotion, fires, storms, 
floods, etc. This usually entails a very long list of items on which 
the builders may claim delays. For this reason the owner should 
closely examine this clause prior to signing the contract to 
ensure that the items on which delay may be claimed are 
reasonable. 

If the builder subsequently invokes this clause then he must 
clearly state by letter the cause of the delay and the exact time 
of start and end of the delay. The supervising surveyor should 
have a copy of such a letter and be able to verify the 
circumstances to the owner. 

An ‘Act of God’ constituting a delay would cover such 
circumstances as flood, tempest, earthquakes, etc. In other 
words circumstances which are of natural as opposed to human 
causes. 


To Mr. MacDougall: 


Mr. MacDougall makes a number of points that usefully 
extend the practical value of the paper. 

The authors were somewhat taken aback by his statement 
that the shipbuilding contract was not available to him during 
his duties as an SSD supervisor. It was, we believe, a one off case 
where the ramifications of the shipbuilding contract were 
possibly deemed by the owner to be inappropriate for the 
Society’s eyes. In fact in that particular case the owner 
seconded members of his own staff to SSD in London and they 
were, therefore, available to furnish the sort of contractual 
information Mr. MacDougall refers to. 

With regard to the question of workmanship standards that 
are agreed between the owner and the builder and incorporated 
into the contract documents. The practice varies according to 
the practice of the shipyard and the persistence of the owner, 
but many shipyards do furnish such particulars on the basis 
that an agreed standard reduces the possibility of subsequent 
disagreement between the owner’s representative and the 
shipyard’s quality control department. 

Mr. MacDougall’s comments about the procedure to be 
followed in drawing attention to defects are very valid and 
merit careful study by surveyors assigned to this type of work. 
Mr. Saxton, in his submission, emphasises the need to obtain 
the co-operation of all departments in the shipyard at an early 
stage and the procedure for dealing with defects should be 
established at this time. 

We would query Mr. MacDougall’s statement that direct 
communication between owner and supervisor should be 


encouraged and aimed for. In some cases this may work very 
well but there are several reasons against this system. A high 
standard of uniformity must be maintained by SSD in its work 
for clients and this can best be achieved by a central control 
from H.Q. Also the surveyors in Headquarters have had 
probably some weeks or months exposure to the owner’s 
thinking during contract negotiations and plan approval work 
and they will be very well aware of the manner in which to treat 
individual problems. This in no way is intended to undermine 
the supervisor’s responsibilities or authority, but it could very 
well avoid the embarrassment of the supervisor contacting the 
owner on a subject which had been thoroughly discussed 
previously. 


To Mr. Bloomfield: 


To answer Mr. Bloomfield’s second question first, we can 
assure him that the supervisor normally has a copy of the 
shipbuilding contract. 

As mentioned in our reply to Mr. MacDougall, one case 
passed through our hands where this was not so and both Mr. 
Bloomfield and Mr. MacDougall, although at different sites, 
were engaged on the same contract. 

We hope we have answered the queries with regard to Force 
Majeure in our reply to Mr. Adams’ comments but for interest 
we include below the format normally proposed at contract 
negotiations by West European shipbuilders. 


Force MAJeEvuRE 


Should the CONTRACTOR be prevented from having the 
VESSEL constructed or delivered by the date set forth under 
paragraph (a) above owing to: Acts of God; engagement in 
war or Other hostilities or preparations therefore, civil war, 
civil commotions, riots or insurrections; requirements of 
civil or military authorities; blockades; embargoes; vandal- 
ism; sabotage; epidemics or sickness above the normal yard 
statistics; strikes; lockouts or other labour disturbances; 
officially agreed reduction of working hours; labour 
shortage; earthquakes; landslides; floods; weather con- 
ditions not included in normal planning; prolonged failure 
of electric current; damages by lightning; explosions; 
collisions; strandings or fires; accidents of any nature; 
damage to the VESSEL and time taken to repair such 
damage; shortage of materials and equipment or inability to 
obtain delivery thereof, provided that such materials and 
equipment at the time of ordering could reasonably be 
expected by the CONTRACTOR to be delivered in time; 
delays by land, sea or air carriers; defects in materials and 
equipment which could not have been detected by the 
CONTRACTOR using reasonable care; casting, forging or 
machining rejects or the like; delays caused by the 
Classification Society or other bodies whose documents are 
required; delays caused by any default action or omission on 
the part of the PURCHASER (but without prejudice to any 
other rights of the CONTRACTOR under this agreement); 
any cause of delay whatsoever whether or not of a kind 
previously specified in this Article or of a different kind, 
reasonably to be considered beyond the control of the 
CONTRACTOR; the effect of the foregoing on the 
CONTRACTOR’s other commitments; all the foregoing 
irrespective of whether or not these events occur before or 
after the date hereinbefore specified as the date at which the 
VESSEL is to be delivered and irrespective of whether or not 
occurrence of these events could be foreseen at the day of 
signing the CONTRACT; then and in any such case the 
delivery of the VESSEL shall be postponed by the number of 
working days of delay incurred by the CONTRACTOR in 
completing or delivering the VESSEL in consequence of any 
of these causes. The CONTRACTOR shall as soon as 
reasonably possible notify the PURCHASER in writing of 
any occurrence of Force Majeure. 


To Mr. Carey: 


Mr. Carey like Mr. Saxton has ‘filled in some gaps’ and 
shown that SSD while not being directly involved in classifica- 
tion can indeed be of commercial assistance tu the Society in 
endeavouring to obtain classification work which might 
otherwise be lost. 

One other benefit which has not been mentioned is that by 
close liaison with the classification and statutory departments; 
SSD acting as the owner can often obtain a higher standard of 
construction or safety than is required by certain rules and 
although considered desirable by the surveyors applying the 
rules, cannot be insisted upon by them. 

This demonstrates one aspect of the liaison between HQ 
specialist departments and SSD which Mr. Carey mentions. 
Because there is no such person who has expertise in all aspects 
of ship and machinery design and operation it is essential that 
the surveyors in SSD maintain a close working relationship 
with their colleagues in Classification and ICD even if only to 
try and keep up with the perpetual introduction of new 
regulations. 


To Mr. Beaman: 


We would agree with Mr. Beaman that the Department’s title 
of Specification Services belies the scope of the Department’s 
work. Indeed some of us consider the simple title of Marine 
Services would be more descriptive. 

Specification Services work on yachts and small craft, which 
at the moment appears to be on the increase, uses the same basic 
principles but obviously is modified to suit the smaller size, 
construction materials, and use of these vessels also taking 
account that most of the IMO codes and regulations would not 
be applicable. Nevertheless in considering yachts and small 
craft we would apply similar safety standards where applicable 
and reasonable as would be applied to larger vessels. 

As mentioned in the paper, SSD co-ordinates the reporting 
on safety surveys of ports handling dangerous cargoes and the 
Department’s involvement stems from the arrival of the first 
enquiry on this subject—it was not classification, could it be 
for SSD? 

Actually the subject is a little broader even than the heading 
suggests and surveys of port entry procedures covering such 
things as navigational hazards, pilotage arrangements etc. have 
also been undertaken. 

Port safety surveys generally relate to the storing and 
handling of toxic or flammable liquids and gases, the 
precautions against their related hazards, organisational 
responsibilities within the tank farm complex and so on. Such 
surveys have been undertaken by surveyors from the Refrigera- 
tion Department at Headquarters. Perhaps they can be 
persuaded to write a paper for the Technical Association upon 
this subject. 

In reply to Mr. Beaman’s query about the scheme of planned 
maintenance, only one request for our services has culminated 
in a firm contract (for which we have made no charge) and the 
scheme was still at the embryo stage at the time of writing our 
paper. It was for this reason that reference to it was not 
included in the paper under ‘Scope of Work’. 

However, Mr. Beaman is quite right in drawing attention to 
the Department’s involvement in preparing Guidance Notes 
for the lay-up and re-activation of ships. These printed notes 
are in great demand by owners and underwriters and it is 
strange, looking back upon the ups and downs of shipping over 
the years, that the need for such notes was not apparent long 
ago. 

Turning to Condition Surveys, the Department’s involve- 
ment in these inspections is infrequent in the authors’ opinion. 
Perhaps this is an indication that the message has gone home. 
The Society does not permit its surveyors to undertake such 
surveys except at the request of owners or charterers in the form 
of an on or off hire survey. 


Upon occasions a prospective purchaser of a vessel may be 
satisfied with an Off Hire survey report which will give him 
some indication of the ship’s condition. But it must be 
emphasised that the survey is requested by the actual owner of 
the ship. 

Such a survey often meets a prospective purchaser’s purpose 
in that the Condition Survey, together with an examination of 
the ship’s classification records gives a broad picture as to 
whether to initiate a full survey, or look elsewhere, or as 
sometimes happens, conclude a contract to purchase the vessel 
without further inspection. 

Mr. Beaman queries the use of the word Penalty. This is a 
word in the English language which would appear to have been 
adopted for use in much broader terms than Mr. Beaman 
would strictly associate with a criminal offence. We doubt very 
much whether he would classify a pena/ty on the association or 
rugby football field as being ‘criminal’ unless of course it was 
made against his country of origin! It is true to say that the term 
liquidated damages is almost invariably used and this means 
that the builder in accepting such liability refutes any associated 
claim e.g. if the ship was delivered late then the only damages 
for which the builder would accept liability would be those 
strictly on the time of delay and not any claim on loss of 
earnings etc. by the owner due to late delivery. 


To Mr. Dawson: 


We would very strongly endorse Mr. Dawson’s statement 
that supervision work is demanding and unless it is undertaken 
with the thoroughness which an owner himself would apply 
then it should not be undertaken at all. 

It is very true that staffing is an important consideration and 
in a large measure the Department stands or falls upon its 
ability to provide the right man at the right time. Careful 
planning is so often upset by changes in building schedules 
completely outside our control. Such changes can have ‘knock 
on’ effects in that they upset the staffing of other contracts too. 

At the same time, competitors offering a similar service to 
ourselves face identical problems and one of our strengths 
should be the flexibility inherent in our having a large and well 
dispersed staff of experienced surveyors. 

Hopefully, this paper, and contributions such as Mr. 
Dawson’s will increase our surveyors’ awareness of, and 
interest in, this type of work. 


POSTSCRIPT 


Since this paper and discussion were prepared the name of the 
Department has been changed to MARINE SPECIFICATION 
SERVICES. 
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SYNOPSIS 


In the 17th century London coffee house of Edward Lloyd, 
shipowners and merchants met and accepted insurance on a 
mutual basis for their vessels and their cargoes. Lloyd pro- 
vided specialist services for his clientele including runners 
who came with news of the arrivals and sailings of vessels and 
details of casualties. The information would be posted on a 
board and was later published in ‘Lloyd’s News’, the fore- 
runner of the ‘Lloyd’s List’ newspaper. 

Three hundred years later, the news service has become a 
world-wide intelligence network covering 1,800 ports, 
*Lloyd’s News’ has sired not only *Lloyd’s List’ but 40 or so 
other publications and the coffee house has grown into the 
world’s leading insurance market, with over 19,000 individual 
underwriters. Because they are individuals they need looking 
after, so the Corporation of Lloyd’s provides specialist 
services—including a home, heating, lighting, policy and 
claims processing—and through its subsidiary, Lloyd’s of 
London Press, an unequalled news service. With so many 
sources of information and working so closely with maritime 
authorities around the world, the company has become a 
world centre for shipping information. Details of how the 
information is collected and published are described in this 
paper. 

Manned twenty-four hours a day, Lloyd’s Intelligence 
Department provides an immediate casualty reporting 
service to the shipping community with a similar service for 
the underwriters and brokers during normal business hours. 

Much information will be published in the daily “Lloyd’s 
List’ newspaper and the ‘Lloyd’s Shipping Index’. Descrip- 
tions of those and other publications and services are given. 
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I INTRODUCTION 


Lloyd’s of London is the world’s leading insurance market 
where risks on virtually every aspect of life are now accepted. 
Originally, it was only ships and their cargoes—and, although 
all types of vessels are still insured at Lloyd’s, from small 
yachts to supertankers and drilling rigs, the market has 
expanded to provide insurance cover for a myriad of activi- 
ties. Giant civil engineering projects and factories, motor cars 
and jumbo jets are just a few of the other risks which the 
accredited Lloyd’s brokers (representing the client) ask the 
syndicates of individual underwriters at Lloyd’s to insure. 

Since the underwriters are individuals, they need assistance 
with essential and specialist services. They need a home, so 
the Corporation of Lloyd’s* provides an Underwriting Room 

or ‘Room’ as it is known. 

Corporation staff check the insurance policies and settle 
claims, but most important, as far as Lloyd’s of London 
Press is concerned, is the news and information service 
required by the underwriters. 

The news service has always been of critical importance, 
even in the early days of Edward Lloyd’s Coffee House, where 
it all started, way back in 17th century London. The mer- 
chants and shipowners who frequented the coffee house 
insured their ships and cargoes on a mutual basis. To assist 
them, Lloyd arranged for runners to come from the riverside 
with news of the arrivals and sailings of vessels. This, together 
with any casualty information, would be posted on a board 
in the coffee house. Lloyd expanded his news-gathering 
services and in 1696 *Lloyd’s News’ was published to attract 
and benefit customers. Although it was discontinued with 
edition 66, it can be regarded as the forerunner of ‘Lloyd’s 
List’ which was first published in 1734 and, apart from the 
Government’s ‘London Gazette’, is London’s oldest daily 
newspaper. A reproduction of issue No. 560, for January 2, 
1740, is shown in Figs. | and 2. 

By the 1760's, the first of the Lloyd’s Registers had been 
published by, and for, underwriters. In 1834, a merger with a 


* Non-profit making organisation, financed by subscriptions from 
Underwriters. 


LLOYD’ LIST. N° s60 
pa FRIDAY, January 2. 1740. 


H 1S Lift,which wasformerly publifh’d once a Week, will now continue 
to be publith’d every Tue/day and Friday, with the Addition of the Stocks 
Courfe of Exchange, S¢.——Subfcriptions are taken in at Three Shillings per 
Quarter, at the Bar of Lioyd’s Coffee-Houle in Lomberd-Strees, 
Such Gentlemenas are willing to encourage this Undertaking, fhall have them 
Carefully deliver'd according to their Directions. 


London Exchanges on\| Aids in the Exchequer: Given for [Paid off 
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Front of *Lloyd’s List’, 1740 


rival register produced by shipowners resulted in the form- 
ation of Lloyd’s Register of Shipping and a separation from 
the insurance market. 

Today, the humble coffee house has developed into 
Lloyd’s of London, the insurance market backed by over 
19,000 individual underwriters; the pioneer news-gathering 
service has expanded into Lloyd’s Intelligence Department 
and the early newspaper has grown into part of a group of 40 


or so publications which bear the imprint of Lloyd’s of 


London Press. 


2 HISTORY OF LLOYD’S OF LONDON PRESS 


Lloyd’s of London Press Ltd. (LLP) was formed on March 
1, 1973, as a wholly-owned subsidiary of the Corporation of 
Lloyd’s to handle the news-gathering and publishing activities 
which hitherto had been performed by individual Corporation 
departments. 

At the time ‘Lloyd’s List’ and most of the associated 
publications were being printed in the basement of Lloyd’s 
Building in Leadenhall Street, London,* using ageing letter- 
press machines. 

By the end of September, 1974, the first part of a major 
re-organisation resulted in printing being switched to Col- 
chester, Essex, using modern computer-aided systems. Until 
October 1975, when many of the staff relocated to Colchester 
and temporary office accommodation, shipping information 
was fed fifty miles over a Post Office data link. A year later, a 
purpose-built headquarters, adjoining the printers, was 
opened. 

Although many of the LLP publications are produced in 
Colchester, a team of staff remains in London to gather news 
and to service the immediate needs of the underwriting and 
insurance communities. 


3 INTELLIGENCE DEPARTMENT 


3.1 Communications 


The Intelligence Department in Colchester is open twenty- 
four hours a day, every day of the year, receiving and dis- 
seminating information world-wide. 

The Department acts as the communications centre for 
Lloyd’s of London. Using the latest computer-controlled 
message-switching equipment, 50,000 private telex messages 
and cables are handled for underwriters and Lloyd’s depart- 
ments each year. In many cases the messages are auto- 
matically routed over Lloyd’s own networks. 


3.2 Shipping Movements 


Nearly 100,000 messages are received annually which 
report a million and a half movements of shipping which are 
destined to appear in ‘Lloyd’s List’ and the sister publications. 
Most of the reports will have come from Lloyd’s Agents who 
were first appointed in 1811 and today report on the shipping 
movements at nearly 1,800 ports around the world. The 
Agents collect the information from local sources such as 
harbour authorities, customs officers, pilots and ships’ agents 
before compiling a telex or cable message for transmission to 
Lloyd’s Intelligence. 

All reports are studied within the Department and copies 
passed to the Shipping Publications Department for publish- 
ing. Information gathering is a two-way process. Some ship 
owners inform the Department of the location of their vessels 
while other owners receive such information from Lloyd's. 
Details of certain types of vessels bound for specific ports are 


* Building opened in 1928, closed 1979, now demolished. New 
building being constructed on same site to house Underwriting 
Room, scheduled for completion mid-1980’s. Meanwhile, the 


Room remains at Lloyd’s in Lime Street; its home since 1958. Pa 


The MA RUN E LTS t 
Mravefend Arcived from Eagle, Stavely Biddiford 
30 Dec. Draper, Leach Dublin Mary & Ellea, Ruth Leverpool 
Katherine, Roberts Figuera —, Slade dilto 
Globe, Harvey Lisbon Fidelia, Monkhoufe Dublin 
Expedition, Major Gibralter Mary-Ann, Craigh Limerick 
1 Induftry, Shepparafon Virginia , Neman Gottenburg, 
Leoftoft arrived from Nancy, Tracy Madeira 
Swedifh Liberty, Vifcher Stockholm  Domngs ———————_ Arrived from 
Harwich arrived from 30 K. of Portugal, Hughes Lisbon 
Succefs, Hartley Gottenburg, Algarve, Olding Faro 
Acvberpoal arrived from St. John, Farrel Antigua 
Dove, Drinkwater Virginia 31 Webfter, Stevens Chetter 
Leopard, ditto Halfey & Suttle, Salisbury ditto 
Brisco! arrived from 4 Marys Reign, Jervoile Barbadoes 
31 Elizabeth, Chefhire Antigua Wm. & Ann, Main St. Kits 
Penzance Arrived from Brittania, Farmer New-York 
Anne Sloop, Mitchel Maderia Remain for 
Falmouth ————_ Arrived from Two Dutch Ships EaftIndia 
27 Cleve, Rice London A Dutch Ship Guiney 
Sailed for London, Pipon Gibralter 
Mary Galley, Crofs Gibralter Concord, Spilman Carolina 
WDarrimouth————. Arrived from Ann, Watton Maryland 
28 Greenwich, —— London Swallow, Hutchinfon Philadelphia 
Faulker == N.foundland Praleda, Herbert Cork 
30 Port Merch. Wallis Lisbon Minabilla, Blake Lisbon 
Came in for Ann, Ebfworthy Guiney 
Mercurius, Waddle Lisbon Olliver, Pain Gibralter 
Pool Arrived from Naffau, Spilman Falmouth 
27 Watfons Adv. Watfon Lisbon Hannah, Kilpatrick Portfmouth 
Rainbow, Skolds ditto Paradox, Righton St. Kitts 
Patience, Bowles ditto 
29 Betfy, Addis Carolina Winds at Deal. 
31 Agnes & Mary, Pottle N.foundland 
Wm. & Thomas, Lander London 30 SW 31 W 1 NW 
Cowes Arrived froin 
29 Brunfwick, Payne Carolina 
Carter, Cork Alderney BDudlin arrived from 
Nicholas, Hains Cherburgh Providence, Steward London 
Edw. & Mary, Littler ditto 
Came in for Eagle, ditto 
St. Nicholas, Veffeurc Callais Qork Arrived from 
Concordia, Trock Hamburg 15 Martha, Purkefs Southton 
Hellena, Guillaume Carolina Jane & Betty, Jackfon Carolina 
Difpatch, Wallace Dublin William, Higat Ife of Man 
Two Maries, Gordon Southton Margaret, Robinfon Dublin 
Saild for 17 Hibernia, Comerford Briftol 
Neptune, Stevens Holland 18 St. Louis, Evans Bourdeaux 
D. of Berwick, Baffce ditto 19 Richard, Crowley Dublin 
London, Bourleigh ditto Swift, Denroach Briftol 
Marygold, Joy ditto 20 Succefs, Allen Oftend 
$ ourhampron arrived from Mary, Phelan Waterford 
30 Sarah, Withall Oporto Mary & Betty, M’Goran Leverpool 
Expedition Packet Guernley Succefs, Wadmore Southton 
Sailedfor 21 Neftor, Morefhin Havre 
Martlet, Martio Amfterdam Diligence, Milican Ifle of Man 
Porr{mourh Arrived from Henry, Richardfoa Portfmouth 
Came in for Margaret, Bryon Bruges 
30 Apollo, Brown Jamaica Two Janes, Portivere Dublin 
Britannia, Tremble ditto 3 Brothers, Webb Briftol 
Enterprize, Wood Barbadoes Sailed bound for 
Mahone, Stamper Gibralter 16 Kath. & Dorothy,Simmonds Bourd. 
Gould, Hudfon Carolina 18 Brereton, Hammand Jamaica 
Mover arrived from 19 Lyme Man.of War a Cruize 
31 Carlifle, Jefferfon Whitehaven 
Fic. 2 
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Back of ‘Lloyd’s List’, January 


, 1740, showing the ‘Marine List’. 


An expanded version of this feature still appears in the newspaper 
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Part of the Underwriting Room at Lloyd’s showing the Casualty Boards (top centre) 
and the Casualty Book on the lectern, to the right 
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supplied to other subscribers as part of a tailor-made service. 
A typical example could be ships’ chandlers who would then 
be able to meet a vessel with fresh supplies. 

The collection and dissemination of shipping information 
is shown in the flow-chart in Fig. 3. 

3.2.1 Yachts 

Yachtsmen and women undertaking long, overseas voyages 
are able to make arrangements with Lloyd’s Intelligence 
Department for news of their whereabouts to be passed to 
relatives and friends. 

By flying the international call sign ZD2 (Please report me 
to Lloyd’s London), any sightings of the yacht by large 
vessels will be reported to Lloyd’s Intelligence Department 
for action. During international yacht races, the Department 
maintains contact with the race organisers and the press. 

3.3. Casualty Reports 

The most important reports received in the Department 
relate to casualties. Again, it is Lloyd’s Agents and their local 
contacts who supply a large number of the advices but for 
up-to-the-minute information on casualties occurring around 
the coast of the United Kingdom, the Department relies on the 
coastal radio stations of British Telecommunications (former- 
ly the Post Office) and the Coastguard Service. 

Lloyd’s has pioneered many forms of communication and 
when wireless contact with shipping became practicable, 
Lloyd’s set up and operated its own stations. However, as a 
result of a Wireless Telegraphy Act, Lloyd’s stations were 
taken over by the Post Office in 1909. Nevertheless, to this 
day an excellent liaison still remains. In fact, the arrangements 
work extremely well. By sending casualty reports to Lloyd’s, 
the radio stations and Coastguards can then concentrate with 
the on-the-spot problems of saving lives; like the launching of 
lifeboats, the scrambling of aircraft and getting other local 
assistance on land and at sea—while Lloyd’s Intelligence 
takes over the general reporting duties. 

In recent years, the Department’s interchange of informa- 
tion has been extended to include the United States and 
Australian Coast Guards and the European search and rescue 
organisations together with maritime authorities world-wide. 
3.3.1 Casualty Services 

Since the Department is manned twenty-four hours a day, 
it is in an unique position to offer a continuous casualty 
reporting service to shipowners, tug and salvage companies, 
dock and repair yards and to the world’s press. 

Contracts range from firms who specialise in the recovery 
of lost anchors to the major tug companies who can despatch 
their tugs or salvage craft at a moment’s notice. Owners are 
advised when their vessels are in trouble so that when a tug 
company approaches them offering their services, they are 
already aware of the situation. Dry dock and repair yards are 
informed of damaged vessels so that they too can offer their 
services. Airlines are advised if the crew of a vessel has been 
rescued and needs repatriating. If the sea and beaches could 
become polluted by oil following a collision, services capable 
of assisting are alerted. 

Lloyd’s Intelligence Department is 
authorities as being the organisation best equipped for 
informing tug companies of casualties—and ‘informing’ is all 
that can be done. The Department cannot instruct a tug or 
sign a contract with a tug. It purely provides a news service 
for the benefit of the shipping and insurance worlds. It is 
immaterial as to whether the vessel is actually insured at 
Lloyd’s or not. 

Casualty reports are sent to the press—including news- 
papers, the major news agencies like Reuter and the Press 


recognised by the 


& Association, B.B.C. radio and television and Independent 


nan 


Television News. When a story breaks of a major shipping 
casualty, departmental spokesmen are often interviewed for 
radio and television. 

Wes, Jed 


3.2. Casualty Board 


During office hours, edited casualty reports are transmitted 
by landline from Colchester to teleprinters in the Depart- 
ment’s London office. The name of the vessel in distress is 
added in a traditional script writing and the report posted on 
the Casualty Board which stands in the middle of the Under- 
writing Room at Lloyd’s. (See Fig. 4). Each year over 14,000 
of these marine casualty reports are posted. Not all will be 
new cases; some will be follow-up stories of earlier incidents, 
but it does give an indication of the casualties sustained by 
the merchant fleets of the world in just one year. 

Reports which appear on the Board are also transmitted to 
subscribers in and around London who are connected by 
teleprinter to the Lloyd’s Newswire Service. 


3.3.3 Casualty Book 


If a casualty to a ship is of a sufficiently serious nature that 
it results in the loss of the vessel, or the vessel sustains such 
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The Casualty Book 


extensive damage that it may become a loss, an entry is made 
in the giant leather-bound Casualty Book* which stands on a 
lectern in the centre of the Room. (See Fig. 4). This enables 
members of the Lloyd’s insurance market to be made aware 
of the seriousness of the case. 


* The author has written more extensively about the Casualty 
Book in an article entitled ‘A Tradition of Disaster’ published in 
the June 1979 issue of ‘Lloyd’s Log’—the monthly magazine of 
Lloyd’s of London. 
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The ‘Caller’ at Lloyd’s making an announcement after ringing the Lutine Bell to silence the Room 


Previous volumes date back to 1774 and over the years 
many historic entries have been made like ‘Titanic’, “Flying 
Enterprise’, “Torrey Canyon’, ‘Morning Cloud’, ‘Berge 
Istra’, “Amoco Cadiz’, ‘Salem’ and many, many others. It is 
purely the degree of seriousness which determines whether an 
entry is made. A small vessel, for instance, which is totally 
destroyed can be entered while a giant liner which sustains 
far more damage financially—but in relation to the total 
value is quite small—will not be recorded. The decisions are 
made by the Casualty Book Clerk who, to this day, makes the 
script-written entry with a quill pen. (See Fig. 5). 


3.3.4 Overdue Vessels 


If the owners of a vessel or their agents are concerned 


because the ship has not arrived in port as scheduled or has 


failed to report her position, the Intelligence Department 
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can make inquiries on their behalf. Broadcasts are made to 
shipping in the area and nearby Lloyd’s Agents are contacted. 
During search operations, the Department liaises with rescue 
authorities and the owners. Vessels can, of course, turn up 
safely after perhaps sheltering or following power or radio 
failures. To allay anxiety, all vessels sighted 
sheltering around the United Kingdom are automatically 
advised to the Intelligence Department. 

The Department also assists in the tracing of stolen yachts 


unnecessary 


and works closely with Interpol. 


3.3.4.1 Lutine Bell 


The underwriter who has insured a vessel which has become 
the risk 


who is prepared to accept the business. Since 


overdue can, if he wishes, reinsure with another 


underwriter 


the risk can be great, the reinsurance premium can be high. a 


When such a premium exceeds a certain level, any definite 
news concerning the safety of the vessel is announced to the 
Lloyd’s insurance market preceded by the ringing of the 
famous Lutine Bell* which hangs over the rostrum in the 
heart of the underwriting room, (See Fig. 6). By silencing the 
Room, the announcement is heard simultaneously by all those 
working there and guards against anyone taking unfair 
advantage by having prior knowledge of the information. On 
the ringing of the Bell, all reinsurance business on the overdue 
vessel ceases. 

The Bell is rung once for bad news and twice for good. 
Details of recent ringings are given in Appendix 1. 


4 PUBLICATIONS 
4.1 Lloyd’s List 


Much of the shipping movement and casualty information 
collected by the Intelligence Department will be published in 
the daily newspaper ‘Lloyd’s List’. Traditionally a maritime 


journal which reported parochially on Lloyd’s, it has ex- 


panded in the past few years to include all forms of trans- 
portation and the insurance and energy aspects related 
thereto. 

The change to offset litho printing in 1974, when *Lloyd’s 
List’ became the first London Newspaper to use advanced, 
computer-aided, photo-composing techniques, has resulted in 
a radical improvement in the style of the paper. It has a much 
cleaner appearance, photographs are reproduced more clearly 
and colour can be used as well. This improvement has not 
gone unnoticed in the printing and publishing industry which 
has awarded the paper with several accolades. 

Each day’s issue starts off as so many sheets of blank paper 
with the positions of the advertisements marked off. During 
the day, the remaining gaps will be filled by news items and 
shipping reports. The jigsaw gradually comes together with 
general news on the front and the early inside pages, freight 
and financial reports on the back page, and other specialist 
articles inside. 

In addition to shipping news, the paper now includes 
coverage on aviation and road haulage together with a 
regular look at the offshore and other energy industries. 
Reports on the insurance world are not forgotten along with 
regular articles on ports and port developments. 

Stories from the major news-agencies supplement the 
material collected by the paper’s own team of reporters and 
correspondents in the United Kingdom and overseas. Re- 
porters travel the world in their quest for news that will be of 
interest to readers. Valuable personal contacts have been 
established with members of the shipping and insurance 
communities. 

The paper has its own Baltic Exchange correspondent 
whose reports on the dry cargo and tanker markets are widely 
read. There are parliamentary correspondents who file 
stories relating to the special interests of readers. Other 
correspondents cover the principle ports in the United 
Kingdom and there are a further 60 at strategic points 
around the world while a team based in Brussels reports on 
the Common Market there and in Strasbourg. 

The paper also includes the Intelligence Department’s 
Casualty Page which consolidates the various casualty reports 
which have appeared on the Board in the Underwriting Room. 
For the convenience of readers, all reports are arranged in 
alphabetical order. 


* The bell was salved from the frigate HMS Lutine which sank 
off the Dutch coast in 1799 while carrying a cargo of gold and 
silver from Yarmouth Roads to Hamburg. The cargo, which 
was insured at Lloyd’s, was valued at more than one million 
pounds. The claim was met in full and some £100,000 in bullion 
and relics has been recovered including the bell which was raised 
in 1859. 


The Shipping Publications Department provides a geo- 
graphical listing of European and Mediterranean shipping 
movements (See Fig. 7), together with information on 
vessels due to arrive in the United Kingdom. Up-dated 
details of those already in port are also given. 


4.2 Lloyd’s Shipping Index 


First published in 1880, this daily index contains news in 
alphabetical order of over 21,000 vessels. Arranged in columns 
are the: 

Vessel’s Name 

Owner/ Manager 

Flag 

Classification Society 

Year of Build 

Tonnages 

Gross 
Net 
Deadweight 

Voyage Commencement 

Destination 

Latest report received at Lloyd’s 


Classification Societies are indicated as follows: 

*  Lloyd’s Register 

C British Corporation 

G Germanischer Lloyd 

I Registro Italiano 

J Nippon Kaiji Kyokai 

N_ Norske Veritas 

P Polski Rejestr Statkow 

R American Bureau 

S Soviet Register 

V__ Bureau Veritas 

A contemplated class for new vessels is shown in paren- 
theses. 

Part of a page is shown in Fig. 8. 


With an average of over 3,000 amendments every day, it 
is one of the largest, possibly the largest, updating job of its 
kind, if not in the world, certainly in the United Kingdom. 
Vessels are included by the areas in which they operate rather 
than by size. Underwriters and other readers are probably 
more interested in tracking a small vessel sailing from Europe 
to North America than a larger one coasting around the 
Mediterranean or South America. 

Until the end of September, 1974, each issue was prepared 
by hand using the previous issue as a guide. Each day, the 
amendments were composed in hot metal type, slotted into 
place and printed on the traditional letterpresses. But now, it 
is just another job for the LLP computer at Colchester which 
stores information on over 40,000 vessels. 

When fresh news of a ship is received in the Intelligence 
Department, it is passed to the Shipping Publications De- 
partment where it is fed into the computer through visual 
display units (VDU’s). On entering the vessel’s name, the 
screen of the VDU displays the relevant details of the vessel; 
the tonnages, the flag, her owners, when she was built—and 
most important, the recent reports already stored in the 
system. If the fresh information fits into a logical sequence to 
the earlier reports, then the operator enters the latest report 


UNITED 
KINGDOM and 
IRELAND 


LONDON AR 
Alliance, Sep 14 Rochester 
Esso Purfleet Milford Haven 
Eileen M. Arklow 
Ligar Bay Aberdeen 
Maria Theresa Antwerp 
Charlotte Bastian Port Alfred 
Guan Hei Kou Huangpu 
Melton Pioneer Great Yarmouth 
Lavern Sables d'Olonne 
Catrina Weston, Sep 15 

Dean Quarry 
Blackthorn Dunkirk 
Dutch Faith Rotterdam 
Nicholas M. Shell Haven 
Baltic Progress Kotka 
Hubert Hamburg 
Ara (Ge) Rotterdam 
Oswestry Grange Tyne 
Herman Bodewes Demerara 
Futurity Newport (IOW) 
Susebek Gibraltar 
River Tamar Antwerp 
Borax Trader Rotterdam 
Theo Ghent 
Arctic Troll St John (NB) 
Gillation Medway 
Esso Mersey Fawley 
LONDON sD 
Severn Side, Sep 14 Ipswich 
Diction Felixstowe 
Ute V. (485) Medway 
Harry Mitchell Zeebrugge 
Thamwell Dunkirk 
Jemrix Dean Quarry 
Libation Colchester 
Sandviken Rotterdam 
Strype Colchester 
Bell Resolve Europoort 
Grano Southend Anchorage 
Shell Supplier Shell Haven 
Sea Medway Rochester 
Joh.Gorthon Antwerp 


Pass of Cairnwell 
West Leigh Middle Anchorage 


Elizabeth Broere Tees 
Jana Weston, Sep 15 Dover 
P.L Trader Rotterdam 
Ireen Salerno 
Timmerland Alexandria 
Ability (Br) Coryton 
Itaite Santos 
Sumburgh Head Blyth 
Tora Norway 
Ivan Chernykh Antwerp 
Maya (Ge) Rotterdam 
Lina Fisser Hamburg 
Kapitan Tomson Turkey 
Leninabad Flushing 
SHELL HAVEN AR 
Nicholas M., Sep 14 Jersey 
Shell Supplier London 
Thuntank 6, Sep 15 Tees 
SHELL HAVEN sD 
Nicholas M., Sep 15 London 
Shell Supplier Felixstowe 
Serenia Sullom Voe 
CORYTON AR 
Ability (Br), Sep 15 London 
CORYTON sD 
Inga Tholstrup, Sep 15 Antwerp 
CANVEY ISLAND AR 
Methane Princess, Sep 14 = Arziw 
CANVEY ISLAND sd 
Irishgate, Sep 15 Margate Roads 
Methane Princess Arziw 
CHAPMAN ANCHORAGE 
AR 

Janne Frem, Sep 15 Antwerp 
WEST LEIGH MIDDLE 

ANCHORAGE AR 
Pass of Cairnwell, Sep 14 London 
WEST LEIGH MIDDLE 

ANCHORAGE sD 
Pass of Cairnwell, Sep 15 Fawley 
SOUTHEND ANCHORAGE 

AR 

Grano, Sep 14 London 

for London 


OUTER TONGUE 
ANCHORAGE AR 

Mobil Lubchem, Sep 15 

NORE ANCHORAGE AR 


Sea Medway, Sep 14 London 
Ashington, Sep 15 Sunderland 
- for Kingsnorth 

ISLE OF GRAIN AR 


Beckenham, Sep 14 ~—-R Thames 
Shell Trader, Sep 15 Shoreham 
BP Battler Shoreham 
ISLE OF GRAIN sD 
Beckenham, Sep 15 R Thames 
Tarnvind Ipswich 
KINGSNORTH AR 
Washington (Br), Sep 14 Blyth 
ROCHESTER AR 
Doris (Fi), Sep 14 Hamina 
Stevnsland Kopervik 
Vaermland, Sep 15 Skelleftea 
ROCHESTER SD 
Alliance, Sep 14 London 
OTTERHAM QUAY AR 
Nascence, Sep 15 Dunkirk 
Ute V. (485) London 
OTTERHAM QUAY sD 
Wiggs, Sep 15 Mistley 
SHEERNESS sD 
Don Carlos (Sw), Sep 14 
Rotterdam 
RIDHAM DOCK SD 
Rover T., Sep 14 Terneuzen 
WHITSTABLE sD 
Hoofinch, Sep 15 Antwerp 
Boltenhagen Ghent 
Uckermunde Papenburg 
DOVER sd 
Duneck, Sep 14 Shoreham 
SHOREHAM AR 
Swift, Sep 11 Antwerp 
Shell Trader, Sep 12 Isle of Grain 
Kindrence Amsterdam 
Rabka Zdroj, Sep 13 Szezecin 
BP Battler, Sep 14 Isle of Grain 
Shell Trader Isle of Grain 
Naros Oskarshamn 
Estlandia Figueira 
SHOREHAM SD 
Lerwick Trader, Sep 11 Par 
Brora Rotterdam 
Noblesse Havre 
Moidart Rotterdam 
Shell Trader, Sep 12 Isle of Grain 
Swit Tunis 
LITTLEHAMPTON AR 
Mariyos |, Sep 12 Dean Quarry 
PORTSMOUTH AR 
Qualidia, Sep 5 Casablanca 
Cuxhaven, Sep 6 Bilbao 
Union Jupiter, Sep 9 Neuss 
Atria (Ge), Sep 10 Havre 
Commodore Clipper Jersey 
Norman Commodore Guernsey 
Salrix Jersey 
Commodore Enterprise Bilbao 
Inveran Poole 
Commodore Challenger, Sep 11 
Jersey 
Island Commodore Guernsey 
Holger Il Calais 
Mark C Cowes 
Commodore Enterprise Havre 
Sea Trent Guernsey 
Insel Riems, Sep 12 Rostock 
Salrix Jersey 
Wilhelmina V Lorient 
Cuxhaven, Sep 13 Bilbao 
Commodore Clipper Guernsey 
Sairix, Sep 14 Guernsey 


Commodore Challenger, Sep 15 


Jersey 
Norman Commodore Guernsey 
PORTSMOUTH SD 
Frederique Leonie, Sep 4 
Plymouth 
Jenlil Antwerp 
Atria (Ge) Havre 
Norman Commodore, Sep 5 
Guernsey 
Oualidia, Sep 6 Rotterdam 
Pax (Ge), Sep 7 Archangel 


Commodore Challenger Jersey 


Cuxhaven Bilbao 
Island Commodore, Sep 9 
Guernsey 
Commodore Challenger Jersey 
Union Jupiter, Sep 10 Rouen 
Atna (Ge) Havre 


Commodore Clipper, Sep 10 


Jersey 
Norman Commodore Jersey 
Salrix Jersey 
Commodore Enterprise Havre 
Inveran, Sep 11 Antwerp 
Sea Trent Guernsey 
Island Commodore Guernsey 


Commodore Challenger, Sep 12 


Jersey 
Holger Il Belfast 
Mark C Ghent 
Commodore Enterprise, Sep 13 

Havre 
Salrix Guernsey 
Insel Riems, Sep 14 Teignmouth 
Commodore Clipper Jersey 
Cuxhaven Bilbao 
SOLENT ANCHORAGE AR 
Hestia, Sep 13 Fawley 
Sigurd Jorsaltar Fawley 
HAMBLE AR 
Wilks, Sep 15 Newlyn 
(for bunkers) 
SOUTHAMPTON AR 
limatar, Sep 14 cruise 
Rhine Maru Hamburg 
Fredenhagen, Sep 15 Havre 
Dart Americana New York 
T.W.Nelson (research) 
Commodore Enterprise Havre 
SOUTHAMPTON sD 
limatar, Sep 14 cruise 
Rhin, Sep 15 Valencia 
FAWLEY AR 
Border Falcon, Sep 14 

Copenhagen 

Esso Mersey Milford Haven 
Esso Caernarvon Dover 
Ann Lise Tholstrup Arklow 
Esso Clyde, Sep 15 Antwerp 
BP Scorcher Falmouth 
Esso Fawley Milford Haven 
FAWLEY 1) 
Ann Lise Tholstrup, Sep 14 Dublin 
Border Falcon Carditf 
Esso Mersey London 
POOLE AR 


Shell Supplier, Sep 11 Fawley 


Gesine P., Sep 13 Greenore 
Rudderman Milford Haven 
John (Ge) Flensburg 
Ajax Thira 
POOLE sD 


Shell Supplier, Sep 11 Fawley 
Radcliffe Trader, Sep 12 


Teignmouth 
TEIGNMOUTH AR 
Star Ann, Sep 11 Anzio 
Grollen Sharpness 
Atlantic Island, Sep 12 Europoort 
Radclitfe Trader Poole 
Fenris (Da), Sep 13. Europoort 
Tafelberg, Sep 14 Varberg 
Dahle Europoort 
Insel Riems, Sep 15 — Portsmouth 
TEIGNMOUTH SD 
Belgrave, Sep 11 Gyon 
Mark Seville 
Helle Frank Israel 
Hoofort, Sep 12 Calais 
Edgerma Rotterdam 
Ingmar Par 
Grollen, Sep 15 Marin 
Radcliffe Trader Bilbao 
TOR BAY SHELTERING 
Mette Coast, Sep 14 
TOR BAY sod 
De Xing, Sep 15 
PLYMOUTH AR 
Mesana, Sep 12 Pasajes 
Union Jupiter Rouen 
Ingmar Teignmouth 
Owenglas, Sep 13 Mostyn 
Sentence Blyth 
Tower Duchess Havre 
Armorique, Sep 14 Santander 
PLYMOUTH sod 
Armorique, Sep 14 Santander 
FOWEY AR 
Christina (Ge), Sep 13. Quimper 
Lapponia Antwerp 
Eldor Hamburg 
FOWEY SD 
Jasenitz, Sep 14 Catama 
PAR AR 


Lerwick Trader, Sep 12 Shoreham 
Vaterland, Sep 13 Drogheda 
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Hega Smits, Sep 13 

JERSEY 

Norman Commodore, Sep 11 
Portsmouth 


Antwerp 
AR 


Esso Caernarvon Fawley 
Salrix Portsmouth 
Marshlea, Sep 12 London 
Norman Commodore, Sep 13 

St Malo 
JERSEY SD 
Esso Caernarvon, Sep 11 Fawley 
Salrix Portsmouth 
Norman Commodore Guernsey 
AVONMOUTH AR 
Ursula L., Sep 14 Dakar 
Sambre (Du) Bridgwater 
AVONMOUTH SD 
Camellia B., Sep 14 Belfast 
SHARPNESS AR 
Kostas K., Sep 14 Alexandria 
GLOUCESTER AR 
Saint Oran, Sep 14 Corpach 
NEWPORT sD 
Aristarkh Belopolskiy, Sep 14 

Antwerp 
Starachowice Calais 
Fastnet Rock Amsterdam 
SWANSEA 
Ultragas, Sep 14 Grangemouth 
Stnisund, Sep 15 Aalesund 
Potenitz Civitavecchia 
Corrie Broere Salt End 
SWANSEA SD 
Wadowice, Sep 14 Amsterdam 
Wadhurst R Thames 
Ultragas, Sep 15 Londonderry 
MILFORD HAVEN AR 
Esso Severn, Sep 14 Fawley 
Shell Engineer, Sep 15 

Caernarvon 

River Shannon Dublin 
Rathmore Brest 
Rathdown Drogheda 
MILFORD HAVEN SD 
Per (Ja), Sep 14 Cork 
Esso Tenby Beltast 
Esso Severn, Sep 15 Fawley 
Esso Miltord Haven Belfast 
Esso Aberdeen Scapa Flow 


Bomin Wilhelmshaven Rotterdam 


Paros (Gr) (12762) W Africa 
Hullgate Arklow 
LLANDDULAS AR 
Gallic Wave, Sep 13 Brest 
Star Sea, Sep 14 Mostyn 
LLANDDULAS SD 
Gallic Wave, Sep 13 Odda 
Star Sea, Sep 14 Trollhattan 
MOSTYN AR 
Owenglas, Sep 10 Bayonne 
Star Sea, Sep 11 Tunis 
MOSTYN SD 


Owenglas, Sep 11 Plymouth 
Star Sea, Sep 13 Llanddulas 
LIVERPOOL AR 
Karin Bornhoten, Sep 14 Hamburg 
Carrick Kestrel Eastham 
Atlantic Cognac, Sep 15 Havre 
LIVERPOOL sD 
Daunt Rock, Sep 14 Cork 
Atlantic Premier Montreal 
Breezand (Du) Ellesmere Port 


Kingsnorth Fisher Dublin 
Lucor Wickliffe, Sep 15 Havre 
GARSTON SD 


Solway Fisher, Sep 14 Belfast 
Ben Veen, Sep 15 Letterkenny 


Quickthorn Londonderry 
EASTHAM sD 
Mare Liberum, Sep 14 Korsnes 
Shell Mariner Douglas 
ELLESMERE PORT AR 
Breezand (Du), Sep 14 Liverpool 
Koralle Duisburg 
Baltic Heron Dublin 
STANLOW AR 
Onward Mariner, Sep 14 
Fleetwood 
STANLOW SD 
Asperity, Sep 14 Preston 
Onward Mariner Fleetwood 


Robert M., Sep 15 

INCE AR 

Sorine Tholstrup, Sep 14 
Fredrikstad 


Dutch Sailor Barry 
INCE SD 
Dutch Sailor, Sep 15 Swede 


WESTON POINT AR 
Expansa Il, Sep 14 Hamburg 


WESTON POINT sd 


Pinewood (Br), Sep 14 Inverness 


Carrick Kestrel Liverpool 
MANCHESTER AR 
Royal Prince, Sep 14 Naples 
MANCHESTER sd 
Birthe Dancoast, Sep 14 
Rotterdam 
Gevostar, Sep 15 Aalesund 
FLEETWOOD AR 
Marchon Venturer, Sep 13 
Whitehaven 
FLEETWOOD SD 
Pedernales, Sep 13 Valencia 
HEYSHAM AR 
Rakvere, Sep 14 Izmir 
BARROW sD 
Joan T., Sep 1] Arklow 
MAGHERAMORNE AR 
Gem (Br), Aug 31 
Pearl (Br), Sep 5 Sunderland 
MAGHERAMORNE sD 
Gem (Br), Sep 2 
Pearl (Br), Sep 7 Workington 
LARNE AR 
Pia Frem, Sep 1 Manin 
LARNE sD 
Pia Frem, Sep 2 Land's End 
BALLYLUMFORD AR 
Esso Goa, Aug 31 Fawley 
Saint Mary, abt Sep 3. Coryton 
BALLYLUMFORD SD 
Esso Goa, Sep 1 Londonderry 
Saint Mary, Sep 5 = Grangemouth 
BELFAST AR 
Solway Fisher, Sep 11 Garston 
Isle of Rona Dundalk 
Polarlight Ardrossan 
BP Hunter Grangemouth 


Weser (999), Sep 12 Dublin 
Vrouwe Alida Rotterdam 


Vanda (Du) Europoort 
Ballykern Ayr 
Craigmore Swansea 
Esso Fawley Milford Haven 
Valzell, Sep 13 Hamburg 
Nordsaga, Sep 14 Gdansk 
Holger Il Portsmouth 
Solway Fisher Garston 
Lys-Point Larvik 
BELFAST sD 
Solway Fisher, Sep 11 Garston 
Ballyrory Blyth 
Polarlight Craignure 
BP Hunter Isle of Grain 
Weser (999), Sep 12 Antwerp 
Isle of Rona Ayr 
Esso Fawley Milford Haven 
Natalie Schulte, Sep 13 Hamburg 
Ballykern, Sep 14 Ayr 
DUNDALK AR 


Karla (Ge), Sep 11 Europoort 


Polaris (Du), Sep 12 Bayonne 
Antilope (Pa), Sep 14 Rye 
Ketelmeer Europoort 
DROGHEDA AR 


River Lee, Sep 11 Milford Haven 
Els Teekman, Sep 12 Rotterdam 
Serenell Hamburg 
River Dart Carrickfergus 
Rathdown, Sep 13 Milford Haven 


Arklow Dawn Antwerp 
DROGHEDA sD 
Gerda Coast, Sep 11 
Lene Ghent 
Vaterland Par 
River Dart, Sep 12 Ghent 
River Lee, Sep 13. Milford Haven 
DUBLIN AR 
Orwell Fisher, Sep 11 Garston 
Weser (999) Felixstowe 
Esso Mersey Milford Haven 
Malling, Sep 12 Antwerp 
Bridgeman Milford Haven 
Tynedale One Silloth 
Wheelsman, Sep 13 Milford Haven 
Glenrosa Weston Point 
Stella Orion Fawley 
Tuskar Rock Rotterdam 
Baltic Heron Bilbac 
Orwell Fisher Garston 
River Shannon, Sep 14 

Milford Haven 
Naleczow Szczecin 
Cablemar Swansea 
Wicklow Rotterdam 


Part of a page of the modern ‘Lloyd’s List’ showing shipping movements arranged in geographical order. 
It makes an interesting comparison with Fig. 2 
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60 VESSEL —Owner /Mer Flag Reg Built Gross Net Dwt 
Gay Fidelity (m) (Vermala) Gr G 56 8224 4776 12978 
Gay Fortune(m) (AmaliaM.) Gr *¢ 71 8739 5157-12213 
Gaya Tigaim) (Gaya) My * 78 5041 3028 7779 
Gaz Atlantic(m. Lpg) (AiMona) Gr | 65 2986 1657 2778 
Gaz Far Eastim lpg) (Shokuyu) Ja J 81 2991 1462 
Gaz Fountain(m Lpg) (Nital) Pa V 69 23796 14923 29451 
Gaz Med(m Lpg) (Ata) Gr | 65 3998 1953 4890 
Gaz Pioneer (m. Lpg) (Mercantile S.) Pa N 65 3821 2080 4961 
Gaz Progress(m. Lpg) (Medmer) Pa V 66 2691 1462 3094 
Gaz Unity(m. Lpg) (Naftogaz) Pa N 62 3950 2165 4825 
Gaz Victory(m lpg) (Angelica S.) Gr V 64 1693 989 1715 
(P.&O.) Br @ 71 21357 11528 23869 
(DracoC.C.) Pa J 80 10121 6894 17607 
Gazelle(m) (Mitech) 2sc_ Br 04 166 125 254 
Gazelle (m) (Winter,H.) Ge G 71 499 289 1409 
Gazi Osman Pasa(m) (D.N.) Tu R 61 3552 1994 5305 
Gazia D.(m) (PhoenixC.NS.A.) Pa V 60 4912 2710 7013 
Gaziantep (m. tank) (O.N.) Tu R 74 79806 57999 146230 
Gazzella(m. part c.c.) (Aretusa) It | 70 12379 7656 12863 
Gdansk (stank) Ru S 65 31817 15518 50809 
Gdynia(s tank) Ru S$ 64 31817 15518 50770 
Gdynia Il(m) (P.L:0;)° PhP 67 5520 3039 5910 
Gdynski Kosynier(m. ref) (P.L.O.) Ph P 78 6414 3233 5657 
Gebe Oldendorft(m) (WursataS.) Sg G 71 4810 3296 7304 
Gedaref(m) (SudanS.) Su * 79 9691 5304 12111 
Gediz(m) (O.N.) Tu * 71 9046 5240 13116 
Geert Bodewes (mm) (Bodewes) Du * 79 1599 1015 3651 
Geest-Tide(m. ref) Br « 71 5871 3064 7629 
Geestbay(m. ref) (Geest) Br (*) 81 7730 10137 
Geestcrest(m. ret) (Geest) Br * 72 5871 3064 7637 
Geestland(m. ref) (Geest) Br * 72 5871 3064 7630 
Geestport(m. ref) (Geest) Br 9800 
Geeststar(m. ret) (Geest) Br ¢ 73 5871 3064 7694 
Gefo Baltic (m. chem tank) (Gefo) Ge G 72 994 618 1785 
Gehan Al Sadat(m) (Pharoanic) Eg * 78 5844 3614 8207 
Gehan Al Sadat li(m) (Pharoanic) Eg * 81 5844 3613 8100 
Geiko Maru(m. tank) (Sanko) Ja J 77 =48127———- 34741 87607 
Geise (rm) (Thien) Ge G 69 1444 994 2574 
Gekko Maru (s. tank) (Sanko) Ja J 74 117242 85734 233276 
Gela(m) (Seajet) Gr * 62 9571 5546 814313 
Gelendzhik (m. tank) Ru S 57 7653 3931 12098 
Gelesiae(m ref) (Gelesia) It 1 69 1581 822 1647 
Geliga(m) (Gesuri) la * 58 10344 7721 15698 
Gelora I(m) (Gesuri) la © 57 5280 3089 9266 
Gem (m) (Clarke) Br #@ 69 1599 1194 2967 
Gem (m. bulk) (Buckeye) Li R 77 14925 9884 26450 
Gem Transporter (ex Bifrost)(m ro/ro) 
(GeneralMS.) Sh V 69 975 561 1651 
Gema(m_ ref) (Van Gogh) Pa N 59 3786 1638 3881 
Gema Phosphate(m bulk) 
(SevenseasM.) Pa * 81 13913 9887 29400 
Gemala(m) (Gesuri) la N 62 8961 5942 13209 
Gemini(m) (Greline) Gr G 66 5450 3314 7040 
Gemini(m. bulk) (Sidermar) It *IR 62 23177 12043 39513 
Gemini IV (ex Hiroshima Maru)(m. tank) 
(Oenx) Pa *J 73 9842 6828 16800 


From For 


Gdansk Aug 24 Port Harcourt 


Buenos Aires Jly 31 Guayaquil 
Casablanca Aug 29 Gibraltar 
Beirut Aug 30 Piraeus 
roads Port de Bouc 
Marseilles Jne 26 Hamburg 
Port de Bouc Sep 12 Sarroch 
Aqaba Alexandria 
Aqaba Aug 16 Piraeus 

Suez 
Ravenna Piraeus 
Geelong Aug 27 Singapore 


Santos Aug 31 
Ceuta Jly 21 


Ensenada(Arg) 
Thessaloniki 


London Sep 5 Baltic 
Hamburg Jly 30 Aliaga 
Pacific Tampico 
Ceyhan Terminal Aug 30 Izmit 
Karachi Sep 12 Naples 
Odessa Bordeaux 
Tuapse Haldia 
Houston Aug 15 Esbjerg 
Gdynia Aug 24 Santa Marta 
Calabar Rotterdam 
Liverpool Aug 11 Hodeidah 
Iskenderun Sep 2 Savona 
St Anna Bay Sep 4 Barbados 
Now Kuldiga—which see 
Barry Sep 11 West Indies 
Barry Aug 14 Puerto Rico 
St Vincent(WI) Sep 2 Barry 
Launched at Tees Aug 28 
Barry Sep 4 West Indies 
Havre Sep 14 Hamburg 
Montreal Sep 10. Bizerta 
Alexandria Aug 18 Montreal 
Ras Tanura Aug 18 Sydney 
London Aug 5 Tripoli(Libya) 
Kiire Yokohama 
Odessa Novorossisk 
Black Sea 
Ar Trapani abt Jan 18 1980—Laid up 
Indonesia 
Abu Dhabi Sep 12 Jeddah 
Llanddulas Sep 10 Ghent 
New York Aug 26 Bari 
Southampton Aug 14 Sharjah 


Gijon Aug 17 Apapa/Lagos 
Thailand Kubbar Island 

Maputo 
Istanbul Ordu 


Genoa Sep 10 Hampton Roads 


Augusta Aug 2 Tripoli 
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Typical page from the daily “Lloyd’s Shipping Index’ 


which is then stored in the computer. By the end of a normal 
day, over five thousand fresh entries will have been made. On 
some days it can reach as high as 7,000. 

This random information having been earlier sorted into 
geographical order for ‘Lloyd’s List’ is now rearranged in the 
alphabetical order of the 21,000 and more vessels in the 
‘Lloyd’s Shipping Index’, with all entries updated as necessary. 
The revised information is extracted on magnetic tape for 
inputting to a photo-typesetter. As quickly as six seconds, a 
photographic bromide of the first page of the revised Index is 
produced. This continues every few seconds until every page 
of the next issue has been amended and photographically 
reproduced. From then on, it is comparatively simple to 
transform the master pages into plates which are then printed 
on the presses which have earlier produced *Lloyd’s List’. 


4.3 Lloyd’s Voyage Record 


A full record of the recent voyages of vessels reported in 
‘Lloyd’s Shipping Index’ is produced in the weekly ‘Lloyd’s 
Voyage Record’. Part of a page is shown in Fig. 9. The 
publication can include any delayed information which 
failed to meet the deadlines of “Lloyd’s List’ and ‘Lloyd’s 
Shipping Index’. 


4.3.1 Microfiche 


Lloyd’s of London Press is now recording the ‘Lloyd’s 
Voyage Record’ movements on microfiche. Each postcard- 
size film contains 208 pages of information which can be 
enlarged onto the screen of a microfiche viewer. 


Latest Report 


Pd Punta Arenas Sep | 


Ar Sep 11 


Ar Jly 13—In tow 


Ar Sep 14 
Ar Sep 1 

Ar Sep 11 
Ar Sep 12 


Ar La Plata Sep 3 


Sd Izmir Aug 21 
Ar Aug 20 
Pd Dardanelles Sep 1 


Pd Gibraltar Aug 29 
Ar Sep 13 
Sd Las Palmas Sep 9 


Ar Sep 10 

Sd Jeddah Sep 7 
Ar Palermo Sep 7 
Ar Sep 6 


Sold 
Ar Sep 13 


Ar Sep 9 

Ar Sep 10 

Pd Gibraltar Aug 11 
Ar prev Jly 1 

Ar Prev Aug 26 

Pd Istanbul Jly 17 


Sd Jeddah Aug 26 


Pd Gibraltar Sep 4 
Pd Suez Sep 10 
Ar Aug 30 


Sd Kuwait Aug 12 


of 


tug 


Bison Repairs 
[ye May 18, Aug 7 


Had engine trouble %% Aug 18 


[Sep 4 


Ar Maputo anchorage Sep 15—Crew left vessel - 
[Been aground »& Sep 12, 16 


Ar Sep 1 
Pd Gibraltar Sep 13 


Prior to the introduction of the system, the movements 


were cut from the pages of the ‘Voyage Record’ and pasted 
onto a card index system. These cards now date back to 1927. 
The earlier shipping movement information, back to 1838, 
has been transferred to microfilm. 

Coupled with other records going back to 1741 and count- 
less shipping registers from around the world, it adds up to an 
unique and authoritative source of shipping information. All 
this is a great help in answering the numerous written and 
telephone enquiries received each year. 


4.4 Lloyd’s Monthly List of Laid Up Vessels 


Compiled mainly from information received from Lloyd’s 
Agents, it shows all vessels laid up through lack of employ- 
ment. Listed geographically, ships’ details include type, flag, 
year of build, gross and deadweight tonnages and date of 
arrival at lay-up port. A monthly analysis of numbers, 
tonnage and type is included together with lists of recorded 
casualties and vessels being used for storage purposes. 


4.5 Lloyd’s Weekly Casualty Reports 

The day-to-day casualty reports which appear in “Lloyd’s 
List’ are reprinted in “Lloyd’s Weekly Casualty Reports’. The 
reports, which are amalgamated and updated, are comple- 
mented with a quarterly index for easy reference. 


4.6 Lloyd’s Shipping Economist 


Although a relatively new monthly magazine, “Lloyd’s 
Shipping Economist’ has quickly become essential reading 
for the decision makers in the business of shipping. 
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GENERAL BAGRATION (tank) (Ru) 
Istanbul Pd Jly 20 
Batum —/— 
Istanbul Pd Aug 8 


GENERAL R.GUMUSPALA —cont 
Wilmington(NC) Jly 23/24 
Morehead City Jly 25/28 
Hampton Pe rd 29/Aug 1 


GELENDZHIK —cont 
Istanbul Pd May 18 
Mediterranean —/— 
Istanbul Pd Jly 17 


GDYNSKI KOSYNIER (ref) (Ph) 
Gdynia Apr 10/29 
Brunsbuttel Pd May 1 
Lisbon May 24/29 


Chiba Aug 11/12 


GENOTA (Lng) (Br) 
Lumut(Brunei) Aug 4/5 a 
Lumut(Brunei) Aug 20/21 


Philadelphia Jne 5/13 GELESIAE (ref) (It) Ceuta a Re 3 Baltimore Au Yokohama Aug 27/28 
Gdynia Jne 23/Jly 7 Formia GENERAL (bulk) (Ph) Slecettge Sars ug aya GENTLE RIVER (bulk (Ja) 
lew York Aug 5/8 


Yokohama Jne 18/21 
Kobe Jne 22/26 
Columbia River Jly 8/14 
Los Angeles Jly 16/17 
Panama Canal Pd Jly 27 
Alexandria Aug 21/29 
GEODRILL (Br) 
Sunderland —/Ma’ 
Gibraltar Pd May 25 
Suez Pd Jne 2 
Colombo Jne 18/19 
Thursday Island Pd Jly 9 


Gdynia Apr 17/May 2 
uebec May 17/1 St John(NB) fy Sele 
dynia Jne 1/15 GENERAL SHKODUNOVICH (tank) 
New Orleans Jly 3/13 (Ru) 
Gdynia Aug 1/19 Tenerife Aug 23/24 
Churchill Sep 2/5 Istanbul Pd Aug 30 
GENERAL BOCHAROV aoe (Ru) Tuapse —/— 
Rio Grande Feb 23/Mar 2 Istanbul Pd Sep 7 
Tenerife Mar 16/16 GENERAL STANISLAW POPLAWSKI 
Gibraltar Pd Mar 19 (part c.c.) (Ph) 
Istanbul Pd Mar 25 $ 


Santa Marta Jly 19/21 Jan 16 1980/Jan 17 1980 

Philadelphia Jly 25/Aug 3 Trapani abt Jan 18 1980 - Laid 

Gdynia Aug 13/24 up 
DE F (Sg) GELIGA (la) 

Santana Jne 15/16 Surabaya Mar 8/9 

New Orleans Jly 6/8 Kushiro Mar 26/31 

Mobile —/Jly 13 Inchon Apr 10/16 

Houston Jly 15/16 Jakarta Apr 28/— 

Apapa/Lagos Aug 4/9 Singapore Roads Jne dae 

Calabar Aug 11/— Dammam Jne 28/ Ji 


Las Baeraay Aug 31/31 Ras al Katheeb Jly 6 /Aug 8 Baltimore Jly 29/2 


Wilmington(NC) ‘li 31/31 


ae ted Sep 10 Jeddah Aug 26/26 GENERAL FR.KLEEBERG (Ph) 

GEDAREF (Su) GELORA | (Ia) Havre Jly 4/5 New York Aug 2/3 GEOMITRA (Lng) (Br) 
Southend Anchorage Jly 7/— Singapore Roads Dec 27/27 Lisbon Jly 7/8 Rotterdam Aug 12/12 Lumut(Brunei) Aug 11/12 
London Jly 15/21 Belawan —/— Panama Canal Pd Jly 19 Gdynia Aug 14/Sep 5 Chiba Aug a ih 
Hamburg Jly 22/24 spleens iy: Nae 12/13 Sunny Aug oa oe aren Sep 7 ar - erated da) —/— 

tterdam Jly 25/29 Manila Apr 10/ lelbourne Au remerhaven —/Sep iba Se 
Ro J ce! GEORG HANDKE (EG) 


Rotterdam Sep 8/9 
GENERAL SWIERCZEWSKI (bulk) = 
(Ph) 


Rio Grande May 27/— 
Porto Alegre May 28/30 
Rio Grande —/Jne 9 


Burnie Sep 1/— 

Melbourne Sep 4/6 

Fremantle Sep 1 
GENERAL GUISAN (bulk) (Ss) 

Gibraltar Pd Jly 2 

Las Palmas Jly 4/5 


Indonesia —/— 
Singapore Roads Aug 17/23 
Dammam Sep 6/8 
Abu Dhabi Sep 9 
GEM (Br) 
Ghent Aug 15/15 


Liverpool weg fe ug 11 
Suez Pd Aug 
Port Sudan "Ag 26/Sep 5 
Jeddah Sep 5/ 

GEDIZ (Tu) 
Antalya —/— 


Rotterdam Jly 15/16 
Rostock —/— 
Malmo Aug 4/10 
Elsinore Pd Aug 10/— 
Antwerp Aug 12/14 


Iskenderun May 30/Jne 5 
Gibraltar Pd Jne 12 
Rotterdam Jne 16/19 
Antwerp Jne 19/26 
Dunkirk Jne 26/30 
Gibraltar Pd Jly 4 
Iskenderun Aug 20 
GEERT BODEWES (Du) 
Maracaibo Jne 20/26 
Panama City Jly 2/9 
Dunkirk Jly 26/29 
Hamburg Jly 31/Aug 1 
Rotterdam Aug 2/3 
Antwerp Aug 4/5 
La Guaira —/— 
St Anna Bay Sep 3/4 
GEESTBAY (ret) (er) 
Barry Aug 9/13 
Port Castries Au: vg 21/22 
Barbados Aug 23/23 
Grenada Au; ug 24/ e547 24 
St Vincent(WI) Aug 24/26 
Port Castries Aug 27/— 
Ss mage a 29/— 


rr 
GEESTCRE SF ben) (Br 
Dominica Jly 11/1 
Port Castries Jly 11/12 
St Vincent(WI) Jly 13/13 
Grenada aR 5 
St Vincent(WI) Jly 16/16 
Port Castries 16/13 17/17 
sory aha 
rry u 
NB (ref) 
Barbados Aug 28/— 
Dominica Aug 30/30 
Port Castries —/Aug 31 
St Mo tay Aug 31/31 
Grenada Sep 1/1 
St Vincent(Wi) Sep 2/2 
Port Castries Sep 3/3 
Dominica Sep 4 


Invergordon Aug 17/20 
Sunderland Aug 21/22 
Hamburg Aug 24/25 
Sunderland Aug 27/28 
Workington Sep 2/4 
Limerick Sep 6/— 
ripen ep 10/10 


GEM (bulk) (Li) 


Las Palmas Jne 28/29 
Skaw Pd Jly 6 

Riga —/— 
Brunsbuttel Pd Aug 10 
New York Aug 20/26 
Gibraltar Pd Sep 4 


GEM Legler ht are? (Sh) 


Antwerp —/Jly 


Southampton ye 35 /Aug 14 


¥ Aug 18, Sep 4 
or Bay Anch Aug 15/— 
Marseilles Aug 31/Sep 2 


GEMA (ref) (Pa) 


Las Palmas Jne 10/10 
Apapa/Lagos —/Jne 27 
Montevideo Jly 10/11 
Mar del Plata Jly 14/21 
Necochea Jly 21/24 
Las Palmas Aug 7/8 
pean Aug 11/17 
apa/Lagos Aug 30 


GEMA HOSPHATE (but) (Pa) 


Aqaba Jne 12/1 

Jeddah Jne 16/17 

Gresik —/Jly 9 

Singapore Roads Jly 12/13 
Thailand —/— 

Kuwait Aug 12/12 


GEMALA (la) 


Inchon Mar 25/— 
Semarang May A 
Palembang Ma’ 

Singapore Roads te ° 15/16 
Dubai Jly 1/7 

Kuwait —/Jly 17 


Rosario Aug 2/9 
Bahia Bianca Anch off Aug 14 
Bahia Blanca Aug 19/21 
Las Palmas Sep i 
GENERAL JASINSKI ( lk) (Ph) 
Szczecin Jne 7/12 
New Orleans Jne 29/Jly 19 
Gdynia Aug 7/10 
Gdansk Aug 10/22 
Ymuiden Aug ey 
Churchill Se; 
GENERAL K. ORBAY (Tu) 
Istanbul —/— 
Iskenderun Jly 18/23 
Izmir Jly 27/30 
Gibraltar Pd Aug 5 
Morehead City Bug 14/21 
New Orleans Aug 25/30 
Mobile Aug 31/31 
Jacksonville sens 
GENERAL KARBYSHEV (tank) (Ru) 
Tuapse —/— 
Istanbul Pd Jly 28 
Suez Pd ary 2 
Aden Gt ee 
GENERAL KRAVTSOV (tank) (Ru) 
Nagasaki Jly 20/20 
Nakhodka —/— 
Ho Chi Minh City —/— 
Singapore Roads Aug 14/14 
GENERAL LESELIDZE eel (Ru) 
Santana Jly 23/23 
Trombetas Jly 26/27 
Santana Jly 28/28 
llichevsk —/— 
Istanbul Pd Aug 31 
Rijeka Sep 3 
GENERAL LIM (Pi) 
Mamonal May 23/26 
St Anna Bay May 28/29 
Itaqui Jne 2) 
Trondheim Jne 23/— 
Cork Jly 5/9 
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Gdynia Jly 4/18 
New Orleans Aug 4/14 
Gdynia Sep 2 
GENERAL VALDES (Pi) 
Yatsushiro —/Jly 2 
Ulsan Jly 3/8 
lloilo Jly 14/18 
Davao Jly 23/25 
Ringi Cove —/— 
™% Sep 2,7 
Osaka Aug 25/29 
Kobe Aug 30 
GENERAL VLADIMIR ZAIMOV (bulk) 
(Bu) 
Matanzas(Ven) Jne 3/21 
Las Palmas Jne 29/29 
Venice Jly 6/14 
Annaba —/— 
Ghent Jly 29/31 
Istanbul Pd Aug 27 
GENERAL VLADIMIR ZAIMOV (Ru) 
Port Said Pd Mar 2 
Istanbul Pd Mar 4 
ilichevsk —/— 
Istanbul Pd Apr 18 
Gibraltar Pd Apr 23 
Ceuta Apr 23/23 
Odessa —/— 
Istanbul Pd om 
GENERAL Z.DOGAN (Tu) 
Augusta Jne 9/9 
Morehead City Jne 22/25 
Baltimore Jne 27/Jly 
New York Jly 2/7 
Jacksonville Jly 10/— 
Izmir Aug 21/25 
Havre At ie 
Antwerp aie 
GENERAL PHD NOV ed) (Ru) 
Gibraltar Pd Aug 
Istanbul Pd Aug 30 
Batum —/— 
Istanbul Pd Sep 7 


Gibraltar Pd Aug 18 
Suez Pd Aug 24 


ore Roads Sep 7/8 
GEORG ® KURZ (P. Pa) 


Apapa/Lagos Jne 13/20 
Abidjan —/Jly 6 
Philadelphia Jly 20/23 
Montreal Jly 28/Aug 1 
Port Alfred Aug 1/4 
New York Aug 10/11 
Baltimore Aug 12/15 
Bey bn os Aug 31 

GEORG SCHUMANN (EG) 
Rostock —/— 

Aarhus Jly 28/29 
Delfzy! Jly 31/31 
Hamburg Aug 1/3 
Antwerp Aug 4/5 
Suez Pd Aug 16 
Assab ae rie 
Aden we. 

GEORG WEERTH (ref) (EG) 
Southampton Jne 24/26 
Tampa Jly 7/13 
Gibraltar Pd Jly 25 
Suez Pd Jly 31 
Aqaba Anch off Aug 1/— 
Aqaba Au: 4 24 
Port Said ug i 
Ceuta Ag 3 Sep 

GEORGE (bulk) (Gr) fs 308s) 
Immingham re /9 
Antwerp Jne 10/17 
Suez Pd Jne 28 
Dammam “ie 7/12 
Sharjah Jly 13/— 
Durban Aug 3/10 

GEORGE (Gr fs ) 
Antwerp May 27/Jne 2 
Pasajes Jne 5/9 
Apapa/Lagos Jne 23/Jly 5 
Monrovia Jly 20/— 
Caen Aug 2/5 


Details of recent voyages are given in the weekly ‘Lloyd’s Voyage Record’ 


It combines the analysis of the movement and casualty 
reports of Lloyd’s Intelligence Department with detailed 
information gathered from the 1,700 Surveyors of Lloyd’s 
Register of Shipping. The journal reports on existing vessels 
and those on order. Because the publication adds economic 
comments to the ever-changing statistics, it is able to look at 
trends in the maritime industry world-wide. 


4.7 Lloyd’s Ship Manager 


Unique among maritime magazines, “Lloyd's Ship Manager’ 
caters for those involved in the operation of shipping. In 
linking the ship and the shore, coverage includes training, 
union and labour developments, running costs, new products 
and repair programmes. 


4.8 Lloyd’s Loading List 


This weekly directory for United Kingdom exporters lists 
cargo vessels scheduled to sail outwards. Updated weekly 
with 8,000 amendments, the destination ports are arranged 
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alphabetically to enable quick reference to available vessels, 
their agents and sailing dates. The news section, which covers 
all aspects of transportation, is enhanced with regular 
supplements. 


4.8.1 Lloyd’s European Loading List 


A sister publication is produced for exporters in Scandi- 
navia and Northern and Southern Europe. It covers 20,000 
weekly services from 130 loading points in 15 European 
countries to 820 destinations in 160 countries. The editorial 
section includes analyses of European shipping movements. 


4.9 Lloyd’s Confidential Index 


An invaluable directory, listing about 35,000 vessels, 
*Lloyd’s Confidential Index’ is only supplied to those engaged 
in marine insurance. Produced primarily for Lloyd’s under- 
writers, it is also available to some other members of the 
insurance communities who fulfil certain conditions. 


@ 


In addition to giving details of the characteristics of 
vessels, its prime function is to show the true or beneficial 
owner of a ship and the owner’s previous casualty history. 


4.10 Lloyd’s Directories 


Three important maritime publications have just’ been 
purchased by Lloyd’s of London Press. They are ‘Ports of the 
World’ and the ‘International Shipping and Shipbuilding 
Directory —Volumes I and Il. ‘Ports of the World’ will 
retain its title but the other two volumes will be renamed 
*Lloyd’s Maritime Directory’ and *Lloyd’s Marine Equipment 
Guide’. 


4.10.1 Ports of the World 


‘Ports of the World’ will now be compiled with the help of 
information gathered from the network of Lloyd’s Agents. It 
will give essential details on 2,000 ports around the world. 


4.10.2 Lloyd’s Maritime Directory 


The new edition will contain details of over 34,000 vessels, 
almost twice the number previously included, together with 
information on 5,000 shipowners/managers. Sections will 
cover ship builders, repairers, towage and salvage companies 
and world-wide maritime organisations. 


4.10.3 Lloyd’s Marine Equipment Guide 


Revised and enlarged, this volume will include an alpha- 
betical list of approximately 3,000 products and services with 
the names and addresses of more than 4,000 manufacturing 
companies. 


4.11 


First published in 1898, *Lloyd’s Nautical Year Book’ has 
gained world-wide recognition as a work of reference for the 
insurance and shipping communities. Continuously being 
updated, it contains details of the latest shipping and in- 
surance acts in addition to a wealth of reference material. 


Lloyd’s Nautical Year Book 


4.12 Lloyd’s Survey Handbook 


Another publication produced for both insurers and 
shippers, it discusses damage to goods, the treatment of 
damage, hazardous cargoes and the carriage of containers. 


4.13 


The 13th edition of this unique atlas was published in 
September 1981. Detailing over 10,000 ports and shipping 
places world-wide, it not only shows positions on 28 pages of 
maps, it pinpoints latitudes and longitudes in a geographical 
index. This most comprehensive record of its kind also gives 
time and weather zones, distance tables, details of North Sea 
oilfields and ports with dry dock facilities. 


Lloyd’s Maritime Atlas 


4.14 Lloyd's Law Reports 


Prior to 1919, *Lloyd’s List’ included brief news items on 
legal decisions in shipping and commercial cases. In 1919, 
Lloyd’s commenced publication of ‘Lloyd’s List Law Re- 
ports’ as direct reprints from the paper, and in 1921 full 
verbatim judgements were added. A year later, there was a 
situation when a case from *Lloyd’s List Law Reports’ was 
being read in court. There was an objection that they were 
not edited by a barrister. The objection was well founded, 
so since 1922 a barrister has prepared and edited the reports. 
The team has expanded enabling about 180 cases to be 
reported annually. The name changed to ‘Lloyd’s Law 


S Reports’ in 1968 to avoid confusion with the reports which 
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are still published every Saturday in ‘Lloyd’s List’, and which 
incidentally are also now prepared by a barrister-at-law. 


4.14.1 


This publication provides unique and comprehensive 
coverage of developments in maritime and commercial law. 
It reviews international legal developments in a way that has 
a special appeal to the businessman as well as to the lawyer. 
Principal contents include articles on topical legal subjects, a 
case-note service, texts on relevant international conventions 
and details of foreign legislation. 


Lloyd’s Maritime and Commercial Law Quarterly 


4.14.2 Lloyd’s Maritime Law Newsletter 


A fortnightly briefing on international developments in 
maritime law, this newsletter contains concise information 
on legal decisions, arbitration and legislation. 


4.14.3 Conferences and Seminars 


For lawyers and businessmen, regular international 
conferences and residential seminars are organised by the 
LLP Legal Publishing and Conferences Division. Subjects 
covered include shipping, transport, insurance and finance. 
Each year there is at least one conference in the Lloyd’s 
World of Shipping series which pinpoints a section of the 
shipping industry; such as tankers, liner shipping or com- 
modities. Regular Marine Insurance Conferences are held 
covering hull and cargo whilst others cover legislation and 
conventions. 

In addition to those conferences and seminars held in 
London, others are presented at international business 
centres including New York, Hong Kong, Singapore, Tokyo 
and Amsterdam. An East-West Shipping Conference was 
recently held in Sofia, Bulgaria. 

Speakers’ papers are reproduced in bound form after each 
conference, enabling anyone unable to attend to obtain a 
permanent record of the proceedings. 


4.15 Distribution of Publications 


However well the Lloyd’s publications are produced, there 
must be no delay in distributing them. This applies particu- 
larly to the daily “Lloyd’s List’ and *‘Lloyd’s Shipping Index’ 
and the other regular publications. The List alone has a 
circulation of nearly 15,000 with over a third going overseas 
to more than 110 countries. The Index is read in almost as 
many countries. 

The distribution process is a very streamlined operation. 
As the papers come off the presses, individual copies are 
folded and wrapped in covers that have already been ad- 
dressed, franked and arranged in geographical areas. This 
makes the operation easier for the Post Office staff who 
actually bag the copies at the printers before rushing the 
first batch to Colchester Station for world-wide distribution. 
With two editions most nights, other copies go on later 
trains including the 60 per cent distributed by the wholesale 
trade. 

Distribution has to be carried out very quickly. It is no good 
collecting news, printing news—and then finding that there is 
a delay in publishing it. 

It is even possible now to buy ‘Lloyd’s List’ in Holland, 
Greece and Belgium on the day of issue. 


5 SHIPPING INFORMATION SERVICES 


In March 1976, Lloyd’s of London Press and Lloyd’s 
Register of Shipping established the joint Lloyd’s/Lloyd’s 
Register Shipping Information Services to provide specific 


information extracted from the data bases of either or both 
organisations. 

The services, which Mr. J. P. Cashman described in an 
earlier paper*, continue to expand. A casualty data retrieval 
system has become operational. Covering both serious and 
less serious incidents, it uses information from the two 
organisations and forms the largest commercial casualty 
information system in the world. A more specialised bulletin 
is also being produced detailing casualties to tankers. 


6 CONCLUSIONS 


Traditionally, Lloyd’s collected information for the use of 
the insurance underwriter although much would be published 
in ‘Lloyd’s List’ and companion journals. Any specific 
enquiries from outsiders were normally answered for a very 
nominal charge or even gratuitously as part of the service 
provided with goodwill by Lloyd's. 

When the cost of gathering and publishing such information 
escalated, the full potential of its value was realised. A policy 
of more realistic charging was introduced to help offset the 
collection and processing costs. 

Computerisation, which has helped to stabilise costs as 
facilities expanded, now enables Lloyd’s of London Press to 
produce services at a speed which was impossible with the old 
manual methods and certainly undreamed of in the 17th 
century coffee house of Edward Lloyd, where it all really 
started. 
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APPENDIX | 


RINGING OF THE LUTINE BELL 


When this paper went to press (November 1981), the most 
recent time the Bell had been rung for bad news was on 
November 9, 1979, when one ring announced: 

‘Information received from the owners of the Berge Vanga 

confirms wreckage located in the search area as belonging 

to the missing vessel and as a result officially declared the 
vessel lost. 


* Session 1977/78 Paper No. 5 


The giant Liberian oil/ore carrier had left Brazil on October 
24 bound for Japan with a cargo of ore. She was last reported 
on October 29 when about 1,000 miles from Cape Town’. 

The previous time that the Bell had been rung for bad news 
was on January 19, 1976. Ironically, it was for the Berge 
Vanga’s sister ship, the Berge Istra, which had sunk after 
three explosions while on a similar voyage with a similar 
cargo. 

When it was rung for the Berge Istra, it was only the 
second time that it had been rung for bad news in nearly 30 
years. 

For good news (two rings), it was last rung on November 
10, 1981, to inform that contact had been made with the 
Liberian motor vessel Gloria which had been overdue while 
on a voyage from Houston to Famagusta. The vessel had 
engine trouble and was making slow progress. 
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RO-RO SHIPS 


by 
B. RAPO 


Paper No. 5 Session 1981-82 


ADDENDUM: 


After paragraph 2.1.4 the following text should be inserted: 

The above formula is valid as long as the tweendeck height 
is equal to the standard superstructure height as defined in 
the Load Line Regulations. If this is not the case then a more 
general expression would be: 


‘Ho? 
T = 750 Df + 16.667 Lpp — Fb + (=) 
3.125 (faa) + 1070 
where: 
H = height of tweendeck above freeboard deck at side 
in mm. 
ERRATA: 


The following corrections should be made to Table E in 
the Appendix: 


Mauritius Il: Breadth=15.0 metres 
Cherchell: Date of accident 12/80 
Age at accident 8 years 


STRUCTURAL DESIGN OF RO-—RO SHIPS 


by B. RAPO 


SYNOPSIS 


The structural design of Ro-Ro ships requires an intimate 
knowledge of the loadings imposed by the multitude of 
vehicles which will be used both for internal operation and 
sea transportation. This aspect is given particular attention. 

Considerations involved in the formulation of the basic 
design concept require not only familiarity with the current 
situation in the prospective trading area, but also correct 
forecasting of future trends. The paper suggests that the 
Ro-Ro ships of the future are likely to have undergone 
significant design modifications as a result of improved port 
facilities and an increased extent of containerisation. 

A separate section is devoted to the problems of Ro-Ro 
ship safety and a statistical review of known casualties for a 
number of ship types is included as an Appendix. 
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Its INTRODUCTION 


1.1 Ro-Ro ships and a wide variety of other multi-purpose 
combination vessels utilising Ro-Ro (roll-on, roll-off) and/or 
Lo-Lo (lift-on, lift-off) cargo handling concepts are specialised 
capacity carriers. They are orientated towards transportation 
and internal operation of: 


(a) Wheeled cargoes including a multitude of rolling stock 
units and conveyancing vehicles: 
e.g. — heavy duty trucks, 
— fork-lift trucks, 
— trailers, 
— tractors, 
— trolleys and container carriers, 
— variety of low loaders and MAFI carriers, 
— buses, 
— construction equipment, 
— tug masters and other type of prime movers, 
— cars, 
— railway rolling stock. 


Some of these vehicles, such as cars, lorries, trailers, 


iL UF MAFIs, ete. will remain on board during the voyage and 


so will require lashing arrangements. The remaining unit 
loading equipment will not be retained on board e.g. 
fork-lift trucks, straddle carriers, tractors and port 
based cargo loaders. 


(b) Containers mainly on the upper deck, which allows 
multiple stacking of units. Containers are also carried in 
*tweendecks in one or two tiers depending upon clear 
height of the *tweendeck available. 

(c) Combination of (a) and (b) 

In addition, Ro-Ro ships should be capable of handling 
any unit cargo irrespective of weight and shape, wheeled 
or immobile, which can be accommodated in deep 
*tweendecks and properly secured. 


1.2 Not unlike other specialised vessels, the design of these 
ships depends on the shape of typical cargo units, cargo 
handling requirements and methods of loading, discharge and 
cargo securing. The successful solution will be a result of 
technical compromises and design trade-offs between the 
specific requirements of a prospective owner or ship operator, 
technical characteristics of the equipment available from the 
cargo handling gear manufacturer, restraints imposed by the 
terminal facilities, ramp type and geometry, shipyard design 
experience, size and berthing methods in prospective ports of 
call, type and location of main machinery, manceuvrability 
requirements, Health and Safety Act regulations, etc. It is 
essential that these, often contradicting, influences are 
identified and dealt with at the earliest stage of design develop- 
ment. 


1.3 These aspects will be examined under eight broad 
headings: 

(a) basic design concept, 

(b) structural arrangements, 

(c) structural design of cargo decks, 

(d) lightweight estimate, 

(e) cargo handling, 

(f) service performance and safety aspects, 

(g) port and terminal facilities, 


(h) means of access to the ship. 


N 


BASIC DESIGN CONCEPT 


2.1 It is essential that from the outset, as much information 
as possible about the cargo unit variation is obtained. In 
particular the following may be a useful reminder: 

2.1.1 Will non-rolling type of cargoes be predominant over 
wheeled units ? 

If yes, will vertical lift-off stowage mode be utilised for 
containers to be carried below the deck ? Hence, will some of 
the cargo hold space be fitted with permanent cell guides 
(Con-Ro concept) or will *tweendecks be used mainly for 
overflow of the containers from the upper deck ? 

It is obvious that the question raised above not only 
requires good familiarisation with the current situation in the 
prospective trading area but also correct forecasting of 
future trends, namely: 


— will containerisation of the cargo be expanding at the 
same rate, 

— will container handling methods in the main ports of 
call improve and thus eliminate the need for ship- 
borne gantry cranes or mobile container stackers of 
the straddle carrier type, 


— will the possible trend towards non-rolling types of 
cargo continue in the future. It is generally accepted 
that this aspect may be decided by the rate of 
improvement of port facilities in the Middle East and 
the state of their container, trucking and storage 
terminals. Terminals fully equipped with portainers 
or similar types of cranes for handling of Lo-Lo 
cargoes may obviate the need for an upward ramp 
serving the weather deck. 


2.1.2 For vessels where wheeled units are to make up the 
main component of underdeck cargoes the typical *tweendeck 
height selected to satisfy existing viaduct requirements will be: 
4,1 +0,3 =4,4 m measured from lower edge of deck transverse 
to the deck below. 


2.1.3 For vessels intended to accommodate two tiers of 
8’ 6” containers, the typical *tweendeck height will be between 
5,8 and 6,4 m. Many Owners would accept that a 6,2 m 
*tweendeck height is sufficiently large to enable unhindered 
loading of two tiers of containers using fork-lift trucks and 
leaving sufficient allowance for low loaders below. Hence the 
notional midship configurations shown in Fig. 1 would 
emerge. 


2.1.4 Apart from the depth of the vessel, another principal 
dimension closely associated with proposed midship con- 
figuration and positioning of freeboard decks is the maximum 
moulded draught. 

This subject is treated in some detail in reference (1) and it 
would appear that the following expression may be utilised at 
the initial design stage to estimate the maximum geometric 
draught for a known set of principal dimensions assuming 
that the vessel has no sheer and that the block coefficient does 
not exceed 0,68: 


Ly 
T = 750 Dr-+ 16,667 Lyp —Fy—3,12656 (= + 10) + 1070 


where: 
Dry = depth to freeboard deck in m. 
Ly») — length of the vessel between perpendiculars in m. 


F, = tabular freeboard for type B vessels (Load Line 1966) 
in mm. 


T = maximum geometric draught in mm. 


Bp STRUCTURAL ARRANGEMENTS 


3.1 The structural arrangements of Ro-Ro ships and Pure 
Car Carriers are characterised by the complete absence of 
transverse bulkheads in the upper *tweendecks and, not 
infrequently, in the lower *tweendecks as well. 

In such cases the role of transverse bulkheads in providing 
the mainstay of racking strength, double bottom support and 
side support is assumed by widely spaced pillars coupled with 
transverse portal frames, often of box girder type, and fore and 
aft girders. The spacing of these pillars is usually about 15 m. 
The fact that some of the recently designed Ro-Ro vessels 
having a breadth approaching Panamax limit (B—32.3 m) 
are proposed without pillars may be an indication of a new 
trend but such arrangements impose a heavy weight penalty. 
In general, it can be stated that Ro-Ro vessels of Panamax or 
near Panamax breadth should be fitted with a_pillaring 
arrangement to cater for large static and dynamic loadings 


te 


and to avoid low natural frequency vibration of the large 
deck panels. 


3.2 Closely linked with the above is the trend to eliminate 
brackets, however small, in outboard corners of the deck 
transverse connection to side webs. At present not enough 
service experience is available to fully endorse this trend in 
structural design, particularly since the problem of long term 
performance is closely associated with the fatigue life of the 
heavily welded connections in these locations. 


2 Deck configuration 


2x6,2 =12, 
2x08 = 1.4m 
D.B. = 1, 
=15,5m 
+2 x0,05 = 0.1m 


(deflection allowance) 


D =15,6m 


3 Deck configuration 


1x3,1 = 3,1m 
2x6,2 =12,4m 
3x0,8 = 24m 
D.B. = 18m 
3 x0,05 = 0,15m 
D =19,85m 


4 Deck configuration 


1x3,1 = 3, 
1x6,2 = 6, 
2x44 = 8, 
4x08 = 3, 
D.B. = 1, 
4x0,05 =Q 
D =23,3m 


4 Deck configuration 

4x44 =17,6m 
4x08 = 3.2m 
D.B. = 18m 
4x0,05 = 0.2m 
D =22,8m 
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Alternate Ro-Ro midship configurations 


210 «32,26 x 


Longitudinals [ 260 x11 


15 


Girder face plates 250x20 


[240x10 
1 260x11 


[ 


Longitudinals 260 x11 


[ 220x11 


10 


20.20 d= 


10.80 Cs =0,6042 


16130 


2 \400x35 10 


Deck transverses - 
spaced at 2622/1748 mm 


15020 off G 


4 748 
1 


15 Girder face plates 250 x20 J 12 10 F LO Ye 
{ HTS 38 400 x35 = 
ist 20/30 Pillar section et = 
| 240x11 m4 — 
° 
1 260x11 IH epee 14650 off @ +O = 
© 
15 
1 260x12 Longitudinals [ 260 x11 : 20 
lt d ut Deck 2 
15 ayy ™ : 7 Dec 
220%~12 10 -10 200 Ar i 5 = < 4 686 
[ 28012 i 10 10 
Girder face plates 250 x 20 | = \ 
: aie wee ba {174g © 40032 ee 
[ 300x11 | |-30 Lit Fo aN cone 8 
15.5 Longitudinals [ 260 = 11 ie 700 e=! z ; 2 
16 al tans 12,5 In Sel of one 14 mma LK » 46 
SS i AoA =f Deck 1 
E fo a a0 
185 16 16 Teepe cl Sag et 25) ee 4400 smears "4200 a 100 |. 2980 bs 
= _ 350 ; : 
Longitudinals — 28011 G Transverse floors spaced at 2622/1748 mm 
Fic. 2 


Midship section—Bremer Vulkan Yard No. 1003 


Incidentally it is to be pointed out that Roll-on/Roll-off 
vessels are, in relative terms, perhaps the least investigated 
types of ship in respect to structural design. 


3.3 In order to establish a rational basis for the structural 
design of a Panamax size Ro-Ro vessel, Lloyd’s Register of 
Shipping has in association with Bremer Vulkan Shipyard 
completed an in-depth study using 3D FEM analysis. Fig. 2 
gives an outline of the midship section of the vessel. 

The mathematical model is shown in Fig. 3. It can be 
observed that the structural configuration comprising three 
cargo decks and double bottom, is represented in sufficient 
detail to enable investigation in all areas of particular interest. 

A typical deformed plot resulting from symmetric cargo 
deck loadings with the exception of the double bottom which 
is assumed to be unloaded is shown in Fig. 4. The scale 
selected for deflections has been exaggerated in order to 
demonstrate the ‘carpet’ effect characteristic of the defor- 
mation pattern. 


3.4 Another loading arrangement, shown in Fig. 5, included 
the following loading rates: 
— upper deck No. 4: 3,6 t/m?—uniformly distributed 
— lower deck No. 3: 4,0 t/m?—uniformly distributed 
lower deck No. 2: 4,0 t/m?—uniformly distributed 
-~double bottom: 4,0 t/m?—uniformly distributed 


This loading pattern represented one of the most severe 
loading combinations to be examined and naturally pre- 
supposed some of the loading bays to be empty in order to 
ensure that the design deadweight was not exceeded. 


Fig. 4 also shows stress contours in selected areas. In all 
cases, it can be noted that the average value of principal 
stresses was very moderate though the peak stresses reached 
2667 kg/cm? in the outboard corner of deck No. 4. 


3.5 Omission of transverse bulkheads in Ro-Ro ships may 
result in excessive racking-type deformation of the ship’s 
cross section. A rigorous evaluation of the characteristic 
parameters such as the elongation and/or shortening of 
*tweendeck cargo space diagonals, is usually rather complex. 
Variation of possible weight distributions is almost infinite 
and the number of heel angles to be investigated is large. 

Racking strength in a typical Ro-Ro ship is provided by the 
following structural items: 


(a) Transverse bulkheads usually located at the engine room 
boundaries. These bulkheads usually contain relatively 
large openings to accommodate internal ramps. Since they 
are important members contributing to racking strength, 
they should be designed accordingly. 


A system of portal frames, usually spaced 2.2 to 3.4 m 
apart. 

(c) In-plane stiffness of the deck structure if it is properly 
integrated. 


3.6 The only exact method of assessing the interaction 
between portal frame, in-plane rigidity of the deck and 
racking strength of the bulkhead is by means of a 3-D Finite 
Element analysis with the mathematical model extending 


[ 
VW 


Y\ 
‘is 


\) 
IN 


A 


N 


AY AYA 


\ 


. 


ARK Y iN 
\ , 
A NY \ 


| 


KAY 
an 


OY 


\ 


\? 


{\ 
Y 


\/ 
NA 


NY 


\ 


ANY 
nu 


{f 
Ne 
SN 
LNA 


\ 


‘ 


VAY 


\ 


NX\P) ROR 
VENOSNYN 


YA 


ANON } 


‘Y) Xe CARON X\ 
PENG ip 
( 


\\ 


A 
"T 


ON 
NW 


Wu QO? OZ 


Fic. 3 


Mathematical model—undeformed plot 
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with the location of the transverse portal and/or 


bulkhead under consideration. The resulting deflection 
obtained at that point can be utilised to obtain an 
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Mathematical model—deformed plot 


APTZS 


over the entire length of the ship. This method is both lengthy 
and expensive. As an alternative the following procedure can 


be applied: 


to be subsequently 
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in-plane bending and shear rigidity of the deck structure 


should be evaluated, 
— a beam element idealisation of the deck structure should 


3.7 Fig. 6 shows the deformed shape of the engine room 
front bulkhead obtained in the case of a Ro-Ro vessel in a 


then be prepared having the above properties assigned 


to each member, 
— structural arrangements at fore and aft end of the vessel, 


simulated heel condition. It can be observed that the large 
openings in the bulkhead have undergone racking type 


d 


should be separately 


e support given to the deck by thes 


and in way of engine casings, 


appraised. Th 


The maximum sideways deflection of the 


bulkhead was around 30 mm. The maximum principal 


eformation. 
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members can be represented by an appropriate number 


of 


stresses in the corner connections were found to be excessive. 
Satisfactory behaviour was achieved when heavy inserts of 


ess in 


springs having equivalent stiffn 


‘grounded’ 


contours before inserts were added. 


5/35 mm HTS were incorporated. 
Fig. 7 shows stress 
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terms of shear, bending and where necessary torsion, 
unit load is then applied to the idealised beam coincident 
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Stress contours (kg/cm?) 
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Stress contours (kg/cm?) 
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4. STRUCTURAL DESIGN OF CARGO DECKS 


fs) 4.1 The depth of most Ro-Ro vessels is dictated by the 


internal stowage requirements and is such that the minimum 
hull modulus requirements are easily met. Hence, the thickness 
of all horizontal vehicle decks will usually exceed the minimum 
required by longitudinal strength considerations, and, 
therefore, be governed by specified point loads. 


4.2 The structural design of upper and vehicle decks has to 
satisfy, according to current trends in technical specifications, 
the following criteria: 

(a) 
(b) 
(c) 


existing Rule requirements as given in Part 3, Chapter 3, 
uniformly distributed loading, usually 2,5 to 4 t/m?, 

axle loads specified in the range of about 35 to 100 t (four 
to six wheels). These loads are associated with pneumatic 
tyre prints of varying sizes. Solid rubber tyres, fitted to 
small capacity fork lift trucks having a payload below 
8 tonnes and considerably smaller print size may require 
special consideration due to the high specific pressures, 
(d) point loads due to multiple stacking of containers. The 
container stacking pattern is invariably such that some 
deck transverses are fully loaded whilst others are ‘lazy’, 
(e) external ramps are usually designed for axle loads up to 
100 t. Most loaded fork lift trucks currently in service 
cover lifting capacities from 2 to 50 t. 


4.3 Significant parameters to be considered in determining 

the magnitude of print loads are: 

(a) trucks own service weight (unloaded TARE weight), 

(b) payload, equal to the nominal lifting capacity, related to 
the position of lift centre at half fork length, normally at 
0.6, 0.9 or 1.2 m depending on the truck size, 


Tare 
(toad! 


1 


Axle load 


(c) 
(d) 
(e) 
(f) 


maximum load on the front axle, i.e., tripping load, 
number, size and type of wheels on the drive axle, 

size of tyre print, 

some models of fork lift truck are equipped with ad- 
ditional, free-wheeling, outrigger support wheels which 
are effective in sharing the load with the other front 


wheels. These outrigger wheels could significantly 
decrease maximum wheel loads. 


Some comments on these parameters may be useful. 


(a) Vehicle own weight: in an unloaded condition the trucks 
own weight is usually equally distributed between front 
and rear axle, and represents a major weight component. 
In small capacity fork lift trucks it could exceed the 
nominal lifting capacity (payload) by 20-60 per cent, 
whilst in the bigger payload range, the excedence would 
be of the order of 20 to 40 per cent. This information is, 
however, available from the manufacturer, being normal- 
ly part of the standard performance and dimensional 
data. 

A nominal characteristic weight ratio (TARE/payload) 
covering the payload range 5 to 50 tonnes, can be taken 
as 1.33 as shown in Fig. 8. 


(b) Payload: the most desirable payload will be a function of 
the cargo handling requirements, stacking pattern (single, 
double or triple stacking) and anticipated maximum 
container weights or market requirements. 

Small capacity fork lift trucks are considered to be 
those which have a payload of up to 15 t. 

Large capacity fork lift trucks will have a payload 
contained in the range 15 to 50 t. Fig. 9 shows a plot of 
payload/axle load. 
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(c) 


(d) 


Tripping load: the front axle load, under full capacity 
cargo handling, will be of the order of 90 per cent to 
95 per cent of the total weight (own weight plus payload). 
More precise information, dependent on the type of fork 
lift truck, is usually available from the manufacturer. 
Wheel and tyre data: full information should also be 
found in the manufacturer’s data sheets. 

Fork lift trucks in the capacity range up to 10 t will 
usually be equipped with no more than two wheels 


(pneumatic) on the drive axle. Solid rubber wheels, 
however, are fitted for trucks below 8 t capacity. 
Four pneumatic tyre wheels at the front axle are 


normally fitted to fork lift trucks in the capacity range of 


4 to 35 t and six pneumatic wheels for larger models. 
Four solid rubber tyre wheels are generally fitted to 
trucks in the capacity range of 4 to 8 t. 
A review of the maximum anticipated wheel loads for 
typical range of fork lift trucks is given in Table 1: 


TABLE 1 


MAXIMUM WHEEL LOADS FOR FORK LIFT TRUCKS 


Maximum Maximum Maximum Compound 

anticipated No. of Type anticipated anticipated print 
payload, wheels front axle load, wheel load, load, 
tonnes tonnes tonnes tonnes 
4 2 solid 9 4.5 4.5 
8 4 solid 17.7 4.4 8.8 

10 yi pneumatic 22 11 11 

35 4 pneumatic 80 20 40 

50 6 pneumatic 100 16.67 50 
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Envelope of U and V values against wheel load for solid tyred fork lift trucks 
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Fork lift truck pneumatic tyre print data. Curves of U and V against tyre load 


11 


tonnes 


(e) Tyre print size: this information is the crucial parameter 
in evaluation of the deck thickness necessary to support 
the print load. 

Print dimensions represent the area of the loaded tyre 
in contact with the deck plating. 
For solid tyres, the print dimensions vary with: 


— the standard load to actual load ratio, 
— the tyre width, 

— the thickness of the tyre, 

— the hardness value of the material, 

— the tyre diameter. 


The standard load is specified by the tyre manufacturer 
and represents a design load carrying capability associ- 
ated with the maximum speed specified by the manu- 
facturer. 


Fig. 10 shows the results of derived print sizes for solid 
rubber tyres. It can be shown that the maximum static 
pressure indicated by this diagram is of the order of 
17 kg/cm?. The diagram is prepared on the assumption 
that the standard load/actual load ratio is constant and 
equal to 1/1,15 and a speed of 10 km/hr. 


For pneumatic tyres the true print shape is of semi- 
elliptical form, the contact area being dependent on the 
tread pattern, ply rating, the tread width, tyre internal 
pressure, type of tyre construction (cross-ply or radial 
ply), speed of the moving fork lift truck and the gradient 
of the driveway. 


For ease of calculation the print area is normally 
represented by a rectangle and the pressure is assumed to 
be uniform over the section. Multiple wheel prints are 
invariably combined into an equivalent single print size 
used in evaluation of the deck plating. 


For pneumatic tyres Fig. 11 shows the typical re- 
lationship between the print dimensions *U’ and ‘V’ for 
a range of tyre loads. It should be appreciated that the 
diagram is prepared only for fork lift truck tyre prints. 


4.4 Once the compound print load is established and the 
print dimensions obtained, the scantling evaluation of the 
vehicle deck can be performed. Part 3, Chapter 9 of the 
Society’s Rules provide guidance regarding the method of 
evaluation. 

For typical frame spacings of 600, 700 and 800 mm the 
deck plating thicknesses have been evaluated for solid tyres 
covering a print load range of up to 10 t and the results are 
shown in Fig. 12. It is of interest to note that the deck plating 
does not show a marked variation for change in frame spacing. 
This can be explained by the fact that for small print sizes 
(solid tyres) the membrane response tends to be predominant. 

Fig. 13 shows the deck plating thicknesses obtained for 
pneumatic tyred trucks for the same range of frame spacings 
and an axle load range between 0 and 100 tonnes. It can be 
noted that the frame spacing has a much greater influence on 
scantlings than was the case with solid tyres. The typical 
internal tyre pressures for fork lift trucks are contained in the 
range of 7 to 10 kg/cm?. 

The scantling values in Figs. 12 and 13 may be used as 
guidance figures where the actual truck geometry and tyre 
specifications are not known, otherwise direct calculations 
should be performed to ascertain the scantlings based on the 
actual print dimensions *U’ and ‘V’. 

Cargo decks in Ro-Ro vessels are seldom designed for only 
one type of fork lift truck. During the operational lifetime of 
the vessel, most variations in the truck and tyre type should 
be catered for. Referring to the content of Table 1, the 
corresponding deck thicknesses have been established using 
the Society’s existing regulations and the results are set out 
in Table 2: 


TABLE 2 


DECK PLATE THICKNESS 


Maximum Print dimensions 


Deck thickness, in mm 


It can be observed from the information given in Table 2 
that, in general, the deck thickness increases with increased 
payload. Conversely, if the deck thickness is determined on 
the basis of large payload trucks, it could be safely assumed 
that this deck thickness would be equally suitable for oper- 
ation of smaller payload trucks. 

Whilst, in a general case, it may be true to say that the 
worst loading per deck panel is caused by high capacity fork 
lift truck, it must be pointed out that only a complete review 
of all the vehicle types intended to be employed in a particular 


capacity CPL Panel 
range U, Ns length Frame spacing Frame spacing 
cm cm 600 mm 800 mm 
4 4.5 19.5 14 25 12 13 


15 


case, can reveal the worst type of loading which should be 
selected as a design basis. 

Low loaders and LUF type trailers fitted with a large 
number of small diameter solid rubber wheels may, in 
particular, require closer examination. It can be shown that 
in a case when three or four wheels are acting on a single panel, 
the resulting print area is a narrow, extended rectangle causing 
a panel loading of high intensity. 

For a known solid tyre specification (dia. 
rim 


width of the 
<inside dia. obtained from truck manufacturer’s data 
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thickness 


deck 


Axle load 


Minimum deck thickness mm 
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Plot of print load and min. deck thickness for solid rubber tyres 
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Plot of fork lift truck axle load/deck thickness (pneumatic tyres only) 
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Example calculation 


A fork lift front tyre of dimension 21"x8"x15" (533x203 x38!) 
is required to take aload of 3,60 tonnes 


Manufacturers rating at 10 km/hr =3375 kgs 
21-15 
2 
id _3,60 x 100 
3,375 
Percentage deflection of ‘T’=15,85% (from curve) — see Fig. 14 
2,625 x 15,85 
100 
Width factor (from curve) =29 mm 
V=8 x25,4—29=174 mm 
U=[4 x 6(D—8) ]95=149 mm 


Rubber thickness 'T’ =( |—3=2.625 in (66,67mm) 


Percentage of standard loa =106,67% 


actual deflection 6 = =0,416 in (10,56 mm) 


Deflection in mm 


0 25 50 
Width factor mm 
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Calculation of print dimensions for solid rubber tyres 


sheets), and the design load obtained from the tyre Manu- 
facturer’s data sheets, the print area can be calculated as 
shown in Fig. 14 and 15. 

Note that the curve in Fig. 15 gives satisfactory results for 
tyres of 2§” (66.6 mm) thickness but for very small diameter 
wheels where T may be 1}” (44.5 mm) an approximate 
assessment of the width factor must be made. 


5. LIGHTWEIGHT ESTIMATE 


5.1 The correct estimation of lightweight for a Ro-Ro vessel 
is a major problem for the designer. Due to lack of reliable 
data every designer approaches the estimate with apprehen- 
sion. No comprehensive weight sensitivity study has as yet 
been completed. The relevant parameters affecting this are 
thought to be: 


L 
principal dimension ratios D (in range of 7.5 to 10), 


iv B 
B (between 5.5 to 7.5) and to a lesser degree + (2.8 to 3.5) 


number of vehicle decks and height of *tweendecks, 
provision of pillars, 

vehicle considerations e.g. design axle loads, number of 
wheels and the associated print area, 

depth and net span of deck transverses, 

size of ballast tanks between double bottom and lower 
vehicle deck, 

cube numeral of the vessel, 

external and internal ramp arrangement, 

type and power of main propulsion plant, 

size of the accommodation block, 

stability characteristics of the vessel. Some Ro-Ro 
vessels are known to carry 100 to 200 t of permanent 
ballast to eliminate the list of the vessel which was of the 
order of 3°. These considerations may also cause a 
belated increase in breadth of the vessel to enable 
contractual obligation regarding vertical loading ar- 
rangements to be met, 

provision of bow visor and ramp, 

provision of shipborne cranes, 

Owner’s extras. 


5.2 Since no two Ro-Ro vessels of the same principal 
dimensions have identical internal deck configuration, their 
lightweight may differ considerably. The only thing in 
common appears to be the fact that the initial estimates of the 
lightweight have shown a tendency to grow, often far beyond 
that which could normally be anticipated. They may reach the 
point where the deadweight capacity of the ship is signifi- 
cantly and adversely affected. 


5.3 Under these circumstances it is virtually impossible to 
produce an empirical expression or algorithm which could be 
reliably utilised for prediction of lightweight or steelweight. 

However, a study of data available to the Society indicated 
a close-fit curve having characteristics which could be given as 
follows: 


L, (0.03557, /tz CN +13504 ‘AG, )C, 


where: 
L, = estimated lightweight, 
CN = cube numeral, i.e. Lp, x Bx D, 
n = number of cargo decks (excluding tank top), 
Cp block coefficient at max. draught, 
Cc, 1.035 if mild steel only is utilised, 1.00 if HTS is 
utilised at upper deck. 


= 


t 


5.4 If it is desired to include, in the lightweight estimate, the 
weight of the external stern ramp, container securing fittings, 
and additional weights due to pressure stability tanks, etc. it 
is suggested that the expression given in 5.3 be adjusted as 
follows: 


L, (0.03557 fe CN +1800 nce) CG; 
\ ND 


5.5 A similar algorithm can be given for an initial estimate 
of the steelweight as follows: 


Sw = (0.075 L°-S CN + 804/C, T D n) C; 
where: 
Sy = estimated steelweight, 


T = draught of the vessel, 
C, = 1.05 if mild steel is used throughout, 
1.00 if HTS is used at upper deck. 


5.6 The above expressions are believed to be within 10 per 
cent of the final figure but further verification against reliable 
actual weight data will be necessary before they are accepted 
in their present form. 


6. CARGO HANDLING 


6.1 Ease of cargo handling is primarily affected by the 
numter and width of trailer lanes, a clear width per trailer 
lane of 2,8/2,9 m should normally ensure unhindered traffic 
movements. Hence, the available space in rolling cargo decks 
should, in principle, be a multiple of the above width for 
simultaneous loading and discharge. 


6.2 Twenty foot containers stowed athwartships require 
about 6,2/6,3 m of space. A longitudinal stacking pattern is 
not normally compatible with usual fork lift truck loading/ 
discharge methods. 


6.3 The total length available for stowage of wheeled cargo 
trucked from the shore, expressed as a number of running 
metres of trailer lanes, will vary with each design. 

A very rough estimate of the running metres can be made 
on the basis of L,, and moulded breadth of the vessel. For a 
notional vessel of 180 32.24 m the RM value obtained as 
follows: 


Upper DECK: 


Available length for stowage: 


Lo = 0.75 Lp, = 0.75 x 180=135 m 
Available width: 
Bo B —3.5=32.24 —3.5=28.74 m 
Trailer unit dimensions including clearances, assumed: 
1xb 12.7 x2.9 
No. of lanes per breadth of the vessel: 
28.74 
> 3.9 9.9 (use 9) 


Hence, number of running metres: 


€ RM = 135x9=1215m 


fe) 


Upper VEHICLE DECK: 


Lo = 0.600 * Ly) 0.600 = 180-108 m 
Bo = 28.74 
28.74 
n 79 9.9 (use 9) 
RM 108 x9=972 m 


Lower VEHICLE DECK—MAIN DECK: 


Lo = 0.75 X Lpp=0.75 x 180=135 m 
Bo = B —6=32.24 —6=26.24 m 
26.24 
1 — 9 9.04 (use 9) 
RM 135: 59 = 121500 


Lower CARGO DECK: 


Lo = 0.5 X Lpp=0.5 x 180=90 m 
Bo = 0.65 B=20.95 m 
20.95 
n cw (2 (sey) 
RM = 90x7=630 m 
TANK Top: 
Lo 0.5 Lop 90 m 
Ba = 0,55 B=17-731m 
TS ; 
n 79 6.1 (use 6) 
RM 90 x 6540 m 


Hence, the total number of running metres of trailer lanes 
for a notional Ro-Ro vessel of about 180 « 32,24 m would be 
of the order of: 


— upper deck PUPLeyp er 
— upper vehicle deck 972m 
-— lower vehicle deck : 1215 m 

lower cargo deck 630 m 


4032 m 


In addition 540 m of space would be available on the tank 
top for low height vehicles. 


6.4 Internal deck configuration will decide which form of 
vertical transfer of wheeled cargoes would be most suitable: 
internal ramps either fixed or hoistable, or cargo elevators 
or a combination of both. Internal ramps are, in principal, 
cheaper and are a maintenance-free solution but wastage of 
useful space is greater than with scissor lifts. 


6.5 A further increase in cargo handling speed can be 
obtained by arranging additional access to the ship at the fore 
end. Bow visors and a built-in forward ramp enable simul- 
taneous loading/discharge resulting in rather dramatic 
increases in cargo handling rates. 


6.6 Side ports are primarily orientated towards handling of 
non-rolling cargoes (truck to truck delivery). However, hand 
operated pallet trucks, capable of entering *tweendeck space 
through shell doors, are being increasingly employed for loads 
which cannot be easily handled manually. 


6.7 Stowable car decks, normally requiring 1.7 m clear 
height, may also be installed. These could be served with 
hoistable ramps where required. 


Ps SERVICE PERFORMANCE AND SAFETY 
ASPECTS 


7.1 The subject of safety of Roll-on/Roll-off ships following 
an ingress of water into the ship’s hull has received, in recent 
years, wide coverage in the technical and popular press. The 
subject is still being intensively studied by Classification 
Societies, Regulatory Authorities and Governmental Agencies 
concerned with safety of life at sea. The aim of these studies 
is to improve the safety aspects in general and survivability in 
particular of these vessels by stopping, or at least slowing 
down, the rate of flooding following an accident. 


It may be worth emphasizing at this stage that there are now 
about 2500 of these vessels in service (including car ferries and 
pure car carriers). Their performance and service record 
appears to be as good as those of any other ship type as long 
as the ship’s hull remains intact. Problems related to pro- 
gressive or uninterrupted flooding, arise only if the vessel is 
involved in a major accident such as grounding/stranding, 
collision, fire or explosion causing structural damage to the 
hull. 


7.2 In order to identify the root of these problems, a 
comparison with the typical arrangements of conventional 
dry cargo ships may be of interest. 


The watertight separation which contains the flooding 
following an accident in a dry cargo ship is achieved by: 


(a) vertical separation of the cargo area provided by tank top 
and cargo decks. It should, however, be borne in mind 
that hatch covers on cargo decks below the weather deck 
will not necessarily be watertight, though they could be 
expected to decrease the rate of flooding, 


(b) longitudinal separation provided by transverse bulk- 


heads, generally extending to the upper deck, 


(c) 


transverse separation provided by inner longitudinal 
bulkheads where fitted. 


7.3 The watertight separation achievable on Ro-Ro vessels 
can be described as follows: 


(a) 


vertical separation: 


tank top—no difference to that described above, 


cargo decks—watertight performance of these decks, 
even if fitted with fully cleated internal ramps in stowed 
position, may be suspect since hull deformation affecting 
the openings may render the ramps ineffective or par- 
tially effective in terms of tightness, 


(b) longitudinal separation in Ro-Ro ships is, for all practical 
purposes, non-existent since any sub-division of cargo 
space area would interfere with fundamental operational 


requirements, 


(c) transverse separation in Ro-Ro vessels is, in general, no 
worse than in conventional dry cargo ships. Some Ro-Ro 
designs fitted with a double skin arrangement above the 


freeboard deck would in fact, be somewhat superior. 


7.4 Omission of transverse watertight bulkheads in the 
*tweendecks above the freeboard deck results in the creation 
of long, uninterrupted *tweendeck spaces which is the prime 
cause of the vulnerability of Ro-Ro ships in the event of 
ingress of water. A study carried out in Sweden (Ref. 2) 
investigated the behaviour of Ro-Ro ships for a number of 
hypothetical damage cases affecting a 3 deck plus double 
bottom Ro-Ro vessel. Fig. 16 summarises the basic findings 
of this study. It should be pointed out that the ship in 
question is fitted with the following transverse bulkheads: 


— collision bulkhead to the upper deck, 
— fore end deep tank bulkhead to the upper deck, 


—a complete transverse bulkhead to the upper deck at 
about 0,3 L from the fore end. The bulkhead is fitted 
with large watertight doors (about 146 metres) in all 
*tweendecks, 


— front ER bulkhead extending to the freeboard deck, 
— aft peak bulkhead to the freeboard deck. 


Consequently, the failure scenario and performance prog- 
nosis of the vessel following the assumed damage, as de- 
scribed in Fig. 16, are valid only for this vessel which has a 
distinctly higher standard of subdivision than the more 
conventional Ro-Ro vessel. In particular, provision of the 
complete bulkhead at 0.3 L reduces floodable length in such 
a way that permeability may be of the order of 0,95. Without 
this bulkhead, however, the permeability could not be greater 
than about 0,6 if floatability of the vessel is to be ensured. 


7.5 A number of studies of Ro-Ro safety, including statisti- 
cal reviews of known casualties, have been conducted in 
recent years. Indeed, the whole of Section 5 of the proceedings 
of the Ro-Ro 81 Conference in Hamburg is devoted to the 
problems of safety and survivability of these ships. A study by 
the Salvage Association, based on a statistical review of 
Ro-Ro casualties supplied by the Society’s Shipping In- 
formation Services Department, covered 87 serious incidents 
including the following: 


grounding or stranding : 25 cases 
collision or contact : 26 cases 
fire/explosion : 12 cases 


These accidents led to flooding and subsequent sinking or 
capsizing in 14 cases. Some vessels capsized within minutes of 
collision and, tragically, a number of lives were lost thus 
giving the popular press an opportunity to apply the emotive 
label ‘death trap’ to Ro-Ro ships. 


7.6 None of the published surveys have, however, provided 
an in-depth comparison of the casualty distribution and post 
damage behaviour of Ro-Ro ships with that of other ship 
types. 

The Appendix to this Paper is intended to provide an 
insight into this aspect. It covers collision, foundering, and 
fire/explosion accidents, for a number of ship types. It also 
includes Table 1 showing a review of the world fleet by ship 
category for years 1978-1981. 


7.7 Collision Accidents 


It is considered that the type of incident most likely to 
expose the relative vulnerability of Ro-Ro ships is a high 
energy collision. 

From a sample of 275 ships of all types, excluding tugs and 
fishing vessels, involved in collisions during the year 1980, 31 
vessels (11.3 per cent) subsequently sank. For Ro-Ro vessels 
only, this percentage was 16.7 per cent which exceeds that for 
dry cargo vessels (11.5 per cent), bulk carriers (4 per cent) and 
tankers (12.1 per cent). 

A larger sample of Ro-Ro collision casualties, covering the 
period January 1978 to September 1981, showed a frequency 
of sinking of 23.8 per cent. From Table C in the Appendix 
one can observe that 7 out of the 10 vessels which sank during 
this period were in the order of 100 metres or less in length. 

The above tends to indicate that about | in 5 of Ro-Ro 
vessels involved in a collision is likely to be lost by sinking. 

The consequences of collision, however, also depend on a 
number of factors which are independent of the type of ship 
involved. For example, the relative positions and speeds of 
the striking and the struck ships, the depth and location of 
hull penetration etc. Only recently, on 31 October 1981, 


If the ship is in heavy seas, the emergency 
escape trunk may become flooded. If top- 
side tanks are full before collision, the ship 
will list to the opposite side of the damage. 
If topside tanks are empty no listing of the 
vessel would occur. 


The ship, in heavy seas, may receive sea 
water to the cargo ‘tween deck. If the top- 
side tanks are full, the ship will list to PS. 
Ingressed water will be trapped on Deck 3 
and a considerable amount may build up 
causing increase in draught and trim and 
loss of stability. 


\f tanks were empty before damage the ship 
will list to SB. Flooding will be limited. 
Longitudinal bulkhead assumed intact. 


The ship will list to SB if tanks were empty 
before damage. If ‘tween deck above Deck 
3 is not affected by flooding the added 
buoyancy will be sufficient to keep the ship 
afloat. 


General and possibly assymmetrical flood- 
ing of all ‘tween decks. Free surfaces, large 
amounts of water. Little spare buoyancy. 
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Case No. Assumed damage Failure scenario Consequences 


The case is not critical. Flooding fully con- 
tained. 


The case is critical. The ship may capsize. 


It is essential that all WT doors are closed, 
ramp openings tight and bilge water on 
Deck 3 promptly removed or freeing ports 
remotely operated. 


The case is not critical if all WT doors to 
escape trunks are closed. 


The case is critical but the ship may survive 
if the top ‘tween deck space is not affected 
by flooding. 


WT ramp cover will be exposed to pressure 
from the underside. 


The case Is critical. 


The ship will list and trim because of the 
heeling moment and the free surfaces. 


Compensation should always be done by 
emptying tanks positioned high or by filling 
a low tank. 


Lloyd’s List carried a report of a collision between the 8600 
dwt Ro-Ro vessel ‘Stena Freighter’ and the ‘Seiryu’, a 27000 
dwt bulk carrier, The ‘Stena Freighter’ suffered bow damage 
above the waterline forward of the collision bulkhead. 
Following collision both vessels were locked together at right 
angles, the ‘Seiryu’ having been struck in the region of the 
engine room. It was stated that the incident, in which the bulk 
carrier sank, will provide ammunition for defenders of the 
Ro-Ro concept. 


7.8 Foundering Accidents 


The causes of foundering, usually preceded by heavy 
listing, often defy explanation. These are normally due either 
to cargo shifting or to the failure of watertight closing 
arrangements but the exact circumstances can be difficult to 
determine. 


The case of the ‘Dragon III’ recently reported in the 
casualty list is, in this respect, an exception since shifting of 
the deck cargo can easily be identified as the prime cause of 
listing (see Fig. 17). 

It is more difficult to precisely identify the root causes of a 
loss where the failure of internal container or trailer securing 
arrangements initiates a chain of events culminating in the 
ship foundering. Such a failure results in shifting of cargo 
items which, apart from adversely affecting the ships stability, 
may instigate mutual pounding between heavy cargo items 
and their battering on the ship’s side structure. 

The Society has published Requirements for Freight 
Container Securing Arrangements which are primarily 
oriented towards open-deck and hold storage of containers 
applicable to all vessels having container stowage capability. 
However, no formal guidelines exist in respect to securing of 


wheeled vehicles or non-containerised cargoes though DOT 
Merchant Shipping Notice No. M-849 does provide some 
general guidance. A lack of more positive guidelines is 
reflected in the design of a number of Ro-Ro vessels where no 
proper provision is made to ensure sufficient clearance 
between lanes to enable efficient attachment of lashings. 

It is important to note that, in the case of container securing, 
shearing forces which act parallel to the deck are resisted by 
cone fittings, whereas for wheeled cargoes this function is 
performed solely by cross lashings and/or friction between 
wheels and deck surface. Lashings may be liable to slackening 
unless skillfully arranged and regularly inspected. 

The difficult problem to overcome in setting standards for 
cargo securing arrangements on Ro-Ro vessels is the virtually 
infinite number of possible stowage configurations of mobile 
cargoes compared with, say, container ships where these 
arrangements are for all practical purposes fixed. 

Nevertheless, it is considered that the subject of cargo 


securing arrangements on Ro-Ro ships, standardisation of 


the rigging equipment, adequate provision of fixed lashing 
points on all cargo decks at about 2 to 3 m intervals, regular 


resetting of the slackened lashings at sea and strict control of 
rigging practices including cargo securing inside the vehicles, 
is of vital importance in avoiding foundering accidents. The 
tolerance of Ro-Ro ships to human errors is, in this respect, 
small. There may be an opportunity for the Society to play a 
positive part by providing a specific type of consultancy 
service devoted exclusively to examination and appraisal of 
lashing arrangements on Ro-Ro vessels. This would be in line 
with the proposal submitted by France in 1976 to the IMCO 
Maritime Safety Committee advocating formal certification 
of lashing arrangements, including examination of stowage of 
goods inside trailers and other vehicles 


7.9 Fire/Explosion Accidents 


In statistical terms frequency of Ro-Ro losses through 
fire/explosions as demonstrated in Table F of the Appendix 
for the year 1980, exceeds that of dry cargo, bulk ships or 
tankers. The greater vulnerability to fire hazards of Ro-Ro 
vessels can be explained by lack of structural barriers in the 
cargo ‘tweendecks to prevent or retard the free passage of 
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The ‘Dragon IIT’ in distress in the Japan Sea 
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smoke or flames. In these conditions direct use of fire ex- 
tinguishing agents is difficult, particularly since any quantity 
of free running water on cargo decks would result in serious 
loss of stability. 


7.10 Does the statistical survey as presented in the Appendix 
indicate unsatisfactory performance of Ro-Ro vessel in 
absolute and relative terms compared to other ships ? 

These statistics do appear to indicate that Ro-Ro ships are 
at a relatively greater risk following certain types of accident. 
The desirability of improvements in the design and damage 
stability of these vessels is, therefore, indicated. 

However, in terms of general and structural arrangements, 
single hold bulk carriers and dry cargo ships, of which a 
great number are in service, are as vulnerable as Ro-Ro 
vessels when exposed to conditions more severe than those 
considered at the design stage, which is orientated solely to 
ensuring the satisfactory performance of an intact ship. Fail 
safe features and structural redundancy, which determine 
post damage behaviour, are for both types limited, and the 
safety margin against sinking is dependent mainly on the 
failure scenario. 

All present efforts on the part of ship designers and the 
various agencies responsible for the safety of life at sea 
appear to be concentrated on ensuring that the new generation 
of Ro-Ro vessels will have improved watertight subdivision. 
This would enable the vessel to survive all but high energy 
collision accidents and prevent rapid sinking or capsizing thus 
giving the crew a fighting chance to abandon the ship in good 
time. 


8. PORT AND TERMINAL FACILITIES 


8.1 The current state and rate of future development of port 
and terminal facilities, particularly in the Middle East area, 
will have a marked influence on the design of Ro-Ro, Con-Ro 
and Ro-Co vessels. 

Shore-based ramps available at every prospective port of 
call would virtually eliminate the need for expensive and 
technically very complex stern ramps. Terminals well equipped 
with portainers or other facilities for vertical cargo handling 
would remove the need for shipborne cranes or straddle 
carriers. Such a situation would also indicate desirability of 
container stowage in fixed cellular container bays. This 
method of stowage would enable container handling rates of 
about 20 per hour. 


8.2 Restraints imposed by the size of certain ports affect the 
length of Ro-Ro vessels. The breadth will tend to be re- 
stricted by the St. Lawrence River and Panama Canal 
limitations. 

Inadequate diameter of turning basin may impose the need 
for ‘on the spot turning’, thus influencing the decisions 
concerning provision of bow and/or stern thrusters. 

Various ports require different types of berthing. Stern 
berthing may be effected with port or starboard side to the 
pier. The length of berth and the available distance to the 
quay should be established prior to deciding the length of the 
ramp, in order to ensure an acceptable gradient. 

Manceuvring the vessel into correct position at the terminal 
may require stern thrusters in addition to the bow thrusters 
normally provided. 


8.3. An important aspect, which has not been dealt with in 
this paper but is of great concern to regulatory authorities, is 
the demarcation lines, in terms of the 1974 SOLAS Conven- 
tion, between passenger ships, cargo ships, and Ro-Ro ships 
having lorry drivers accommodated on board. There are 
indications that some relaxation may be introduced affecting 
the definition of a passenger. This topic would, however, 
require a fuller discussion than permitted by the scope of this 
paper. 


9. ACCESS TO THE SHIP 


9.1 A review of external shipbourne stern ramps is presented 
in Fig. 18. Enough service experience is available with all 
types of ships’ ramps to state that, if properly designed, they 
provide a reliable means of access to the ship for rolling 
cargoes. 

It is believed that 90 per cent of all ramps are of the axial 


type. 


Watertight 


Non 
watertight 
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Stern ramp types 


9.2 In principle, fixed axial and quarter stern ramps are 
simpler in construction than slewing ramps. They contain 
fewer moving parts but restrict the vessel to having to berth 
either to one side of the pier or in the stern-on position. 


9.3. Typical roadway widths for stern ramps vary between 
4 and 12 metres, though 14 m has been achieved in axial ramps 
with a separate internal W.T. door. 

The dimensions of the stern aperture may approach the full 
width of the ship at the stern to achieve the maximum through- 
put of rolling cargoes, but in general will not exceed 14 m 
8m. 


9.4 The length of the ramp is dependent upon the limiting 
gradient and is governed by the range of heights between the 
ship’s deck and the quay. Some designs can bridge quay level 
variations of 1 m above and 2 m below the vehicle deck 
threshold height. It is obvious that, for normal berthing 
facilities, the maximum difference between the previously 
quoted reference heights will determine the length of the ramp 
for an average gradient of about 1:10. 


9.5 Most brochures produced by manufacturers of stern 
ramp equipment, indicate inherent structural flexibility of the 
ramp intended to accommodate changes in ships’ list claimed 
to be in the range of 3° to 5°. Variations in ship list relative to 
the quay will induce torsional deformation in the ramp from 
which structural damage could result. Damages also have 
been reported to have occurred during hoisting and lowering 
operations attributed to non-uniform tension of the rigging 
hoists. 


9.6 From the structural viewpoint it is important to achieve 
sufficient rigidity immediately forward of the stern aperture 
in order to provide a satisfactory foundation for the ramp, 
hoisting gear masts and the W.T. door. 


9.7 Tightness of the stern aperture is achieved by a combi- 
nation of a rubber sealing around the periphery of the stern 
apertures, provision of compression bars attached to the door 
and/or ramp and a cleating mechanism which is usually 
hydraulically operated. It is important that the latching 
devices are sufficient in number and strength and are capable 


of exerting the necessary pressure on the compression bars 
but it is, perhaps, vital to ensure that cleating mechanisms are 
serviceable and actually engaged at sea. 


9.8 Ramps are usually operated by either a jigger winch, 
direct-acting hydraulic cylinders or a remotely located winch 
and wire system. 


9.9 The structural capability of the ramp will be determined 
by the maximum anticipated axle loads, patch size of vehicle 
type contact area, assumption concerning simultaneous 
inboard and outboard traffic flows, etc. It is usually in the 
order of SOt to 80t axle loads with the number of axles varying 
between | and 5. 

The steelweight of most stern ramps falls in the range 150t 
to 400t. 


9.10 The weight of stern ramps is an appreciable weight 
addition at the extreme aft end and, particularly during 
lifting and lowering operations, it may influence the trim and 
list of the ship. 

In respect to trim, appropriate compensating ballast at the 
fore end may prove to be necessary. 

The list of the ship will be affected by quarter ramps and an 
automatic ballast transfer system to counteract heeling 
moments may also be indicated. 
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The Salvage Association survey referred to in Section 7.5 
was limited in scope to accidents involving Ro-Ro ships. 
Therefore, it does not provide for a comparison of their 
post-damage behaviour with that of other ship types. 

To allow such a comparison Table A has been prepared, 
for the year 1980. 


TABLE A 


FREQUENCY OF SINKING FOLLOWING 
COLLISION IN 1980 


Ship 
category 


No. of 
collisions 


No. os 
sinking sinking 


Z 


Ro-Ro 18 


General dry cargo 139 


Bulk/Ore/OBO 


50 
Tanker 33 
Passenger/Ferry 11 
Container 5 
Fishing 

Tug 

Others 

Total 


Total excluding 
Tugs & Fishing 
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Table A is confined to accidents involving ship to ship 
collision. It was considered that the behaviour of Ro-Ro 
vessels after a grounding or stranding would be unlikely to 
differ from that of conventional dry cargo ships, assuming 
that such incidents would not normally involve damage to bow 
or stern doors. This contention is supported by the fact that 
out of 44 reported strandings of Ro-Ro vessels since January 
1978 only two have resulted in loss of the ship and none have 
involved loss of life. 


In order to indicate the frequency and consequences of 
collisions taking into account both ship type and size, the 
information shown on Table A has been expanded to the form 
given in Table B. 


TABLE B 


FREQUENCY OF SINKING FOLLOWING COLLISION IN 1980 BY SHIP CATEGORY 


AND DEADWEIGHT GROUPING 


(excluding Fishing Vessels and Tugs) 


Deadweight (tonnes) 
Category —_———_, - — | Total Sinking 
100— 500- 1600- 4000- Above No. ae 
499 1599 3999 9999 10000 
Collisions) 3 7, Tues 2 18 
Ro-Ro eS 
Sinkings 0 | 2 0 l 0 3 16.7 
Collisions 7 39 28 pA 44 139 
General dry cargo |— — 
Sinkings 7 = 3 1 0 16 bis 
| Collisions 0 3 0) 0 47 50 
Bulk/Ore/OBO = | J 
Sinkings 0 | 1 0 0 1 2 4.0 
| Collisions 5 6 8 1 13 33 
Tanker — 
| Sinkings 3 | 0 0 0 4 12.1 
Collisions 0 9 1 I 0 11 
Passenger/Ferry ~ | | : : 
Sinkings 0 2 0 0) 0 2 18.2 
Collisions 0 0 i 0 4 5 
Container 
| Sinkings 0 0 0 0 0 0 0 
| Collisions 4 6 6 aa hoe. 19 
Others : 
Sinkings 0 4 0 0 0 4 21.0 
Collisions 19 70 49 26 111 275 
Total Sinkings 10 15 3} 2 1 31 13 
| °sinkings 52.6 21.4 al | an) Os 11.3 


The following observations can be made: 
(a) 11.3 per cent of all ships involved in collisions, excluding 
fishing vessels and tugs, subsequently sank. If only Ro-Ro 
vessels are considered then this proportion increases to 
16.7 per cent. 
(b) About 80 per cent of the ships which sank after collision 
were less than 1600 tonnes deadweight. 
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Whilst 3 Ro-Ro vessels sank following collision during 
1980, the number of such incidents reported for the period 
January 1978 to September 1981 is 10. The ships involved, 
with their main particulars, are listed in Table C. 


TABLE C 


RO-RO VESSELS SINKING AFTER COLLISION (JANUARY 1978 TO SEPTEMBER 1981) 


Date Age Length Breadth Depth Draught Dead- | Loss 

Name of (y) (m) (m) (m) (m) weight Decks | Class | of 
accident (t) life 

Jolly Azzuro 8/78 7 100.01 19.21 12.98 4.95 2794 eee : | By 2 
Saitobaru 9/78 6 128.00 22.86 8.01 5.59 2922 2 | — 0 
Collo 10/78 5 95.00 Wiso 11.21 4.85 2302 2 BV 26 
Dong Hwa No. 11 | 12/78 22 48.49 8.28 4.30 3.78 831 I KR 0 
Tollan 2/80 | 102.01 19.51 10.60 5.28 4558 I | LR 4 
Toyo Maru No. 16, 6/80 12 65.51 10.42 4.50 3.61 986 I | -— 0 
Sackr Al Jazirah 11/80 13 79.61 13.52 9.91 4.48 1214 2 BV 0 
Ems 1/81 3 156.17 20.21 13.72 6.40 8858 2 | GL 4 
Chuwa Maru 4/81 17 79.00 10.80 7.45 3.48 831 2 0 
Sloman Ranger 6/81 2 79.20 18.01 7.90 3.655 2529 2 GL 4 


It can be seen that the largest Ro-Ro ships lost were the 
‘Ems’ and the ‘Saitobaru’. The remaining vessels all had 
lengths in the order of 100 metres or less. 

During the above period 42 collisions involving Ro-Ro 
vessels were reported. A breakdown of these incidents, 
according to size of ship involved, is given in Table D. 


TABLE D 


RO-RO SHIP COLLISIONS (JANUARY 1978 TO SEPTEMBER 1981) 


Deadweight (tonnes) 


= Se Oe : Total 
100— 500— 1600- 4000-— Above No. 
‘499 1599 3999 9999 10000 
Collisions 3 16 14 5 4 42 
Sinkings 0 4 4 2 0 10 
°* sinkings — 25.0 28.6 40.0 — 23.8 


Table D indicates a frequency of sinking following collision 
of over 20 per cent. Whilst this proportion exceeds the 
16.3 per cent shown on Table A for 1980 only, it is interesting 
to note, from Table C, that no sinkings are reported for 1979. 
None of the four incidents involving Ro-Ro ships larger than 
10,000 tonnes deadweight resulted in sinking. 
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RO-RO VESSELS FOUNDERING (JANUARY 1978 TO SEPTEMBER 1981) 


Date 
Name of 
| accident 
Bingacore Horizon 3/79 
Mauritius II 4/80 | 
Zenobia 6/80 
Beni Saf 12/80 
Siboney 2/81 
Cherchell 9/81 


A few widely reported losses of Ro-Ro vessels are attributed 
to heavy listing or ingress of water followed by foundering. 
These are not included in the above collision statistics but are 
listed in Table E. Again it can be seen that the majority of the 
ships involved are shorter than 100 m. 


Age 
(y) 


Length 
(m) 
59.75 
100.01 
150.76 
73.87 
88.93 


73.87 


TABLE E 


Draught 


Breadth Depth Dead- Loss 
(m) (m) (m) weight Decks | Class of 
(t) life 

10.37 : 5.57 3.66 1354 . g 2 AB, BV 0 
11.96 10.29 5.20 2608 2 LR 0 
23.00 16.01 7.92 9842 2 NV 0 
14.30 8.41 4.75 1673 2 BV 0 
13.42 3.97 3.94 1687 2 AB 0 
14.30 8.41 4.75 1710 2 BV 0 


An analysis of reported fire and explosion casualties is 
shown in Table F for all types of ship during 1980 and in 
Table G for Ro-Ro vessels only over the period January 1978 
to September 1981. Principal particulars of the five Ro-Ro 
vessels shown as lost are listed in Table H. 

It may be of interest to consider the tables presented in this 
Appendix in the context of the review of the total world fleet 
divided into ship categories as given in Table I. 


TABLE F 


FREQUENCY OF SHIP LOSS FOLLOWING FIRE OR EXPLOSION IN 1980 
BY SHIP CATEGORY AND DEADWEIGHT GROUPING 


(excluding Fishing Vessels and Tugs) 


Deadweight group 
Category 


500- 1600- 4000— 
1599 3999 9999 


Fire/Explosion 


| Losses 


Fire/Explosion 
General dry cargo — 
_ Losses 


_ Fire/Explosion 
Bulk/Ore/OBO - 
Losses 


Fire/Explosion 
Tanker 


Losses 


Fire/Explosion 
Passenger/Ferry 


Losses 


Fire/Explosion 
Container = ety 
Losses 


Fire/Explosion 


Losses 


Fire/Explosion 


Losses 


| % lost 


TABLE G 


RO-RO VESSEL FIRES AND EXPLOSIONS 
(JANUARY 1978 TO SEPTEMBER 1981) 


Deadweight (tonnes) 


mere Total 
500 1600—- | 4000 No. 
1599s es o99) 9999 


Incidents | : 6 6 
Losses 2 0 


°, lost BB e) | Se 25. 0 


TABLE H 


RO-RO VESSELS LOST FOLLOWING FIRE OR EXPLOSION (JANUARY 1978 TO SEPTEMBER 1981) 


Date | - Length Breadth Depth | Draught Dead- 


Name of (m) | (m) (m) (m) weight Decks 
accident | (t) 


Nissos Rodos | 6/78 | 100.00 ied 7.07 4.49 1278 


Montlhery 6/79 90.48 10.77 3.99 914 
Santa Ana | 7/80 72.01 5.41 3.85 450 
Harp 11/80 79.15 | 6.05 1845 


Tampamas II 1/81 118.01 8.01 ; 2381 


TABLE | 


WORLD FLEET BY SHIP CATEGORY 
(excluding Fishing Vessels and Tugs) 


Number of ships 


Category — 
1979 


Ro-Ro 
General dry cargo | 21583 21320 


Bulk/Ore/OBO 58 | 4736 


Tanker 


Passenger/ Ferry 


Container 


Others 5377 


46290 


Total 43852 45302 
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CONTRIBUTIONS 


From Mr. W. M. Marsden: 


When the Technical Association was obtaining the referee’s 
comments, we were advised that ‘we were fortunate to get such 
a good paper’. Tonight has proved that to be so correct. The 
Specialist Group concerned is as hard pressed as any and Mr. 
Rapo, in particular, is a very active Group Manager, yet a paper 
has been provided which has produced this large attendance. 

So now to the paper itself. We find on page | the continuing 
theme that it is essential from the outset of the design that cargo 
unit variations are decided. As the paper relates, this is not a 
matter of an Owners’ tradition for a standard Ro-Ro ship. It is 
more concerned with changing commercial criteria. Recently 
we heard of a very experienced Owner trading in Ro-Ro ships 
who is now considering changing from vehicles to container 
cargoes because of that Company’s requirements to meet 
present commercial trading on their particular route. 

A further example on this theme occured in 1966. Near the 
completion of the ship, the Owner suddenly referred to the 
generally worded contract concerning the capability of 
carrying heavy vehicles, although previous correspondence 
with the Builder had clarified the size of the vehicles for which 
the deck was suitable. The Owner considered that the contract 
term should cover the minimum heavy transports at that time. 
We found that beams, girders and supports were satisfactory 
but the plating required reinforcement. The enquiry, requested 
by both parties, which followed was too detailed and extensive 
to describe here, but the mention is made of it to fully endorse 
the Author’s comments that detailed agreement by all parties 
on cargo unit variation is essential. ra 

Under the heading of structural arrangements and when 
discussing pillaring disposition, mention is made of the low 
frequency vibration of large deck panels. With the number of 
vibration calculations now being carried out, can the Author 
indicate in his written reply the present means of determining 
such low frequency vibrations of deck panels and the standards 
applicable? 

I was particularly interested in the mathematical modelling 
techniques, especially the casual way the Author introduced the 
simulated heel condition. High standards of engineering 
judgement and skill are required in obtaining a reasonable 
equilibrium of forces in a heeled model, thereby, avoiding the 
out of balance forces which are critical to such a calculation. 
My congratulations to him for that alone. 

The section on structural design of cargo decks is certainly 
detailed compared to the simpler assumptions made in 1966. 
Even in 1970 when finite element programs for linear plate 
bending were used, the task did not appear to be so involved. 
This section certainly illustrates how Rules and work load 
increases where detailed optimisation of a structure is required 
due to design development and competition. 

Samples of collision incidents are always difficult to 
substantiate, especially when high energy collisions are 
concerned. When evaluating such a collision on a nuclear waste 
container ship, the horizontal structure required to absorb the 
energy is much more extensive than that on any other type of 
existing commercial ship. The comment on page 17, concerning 
the collision example which provides ammunition for defend- 
ers of the Ro-Ro concept is not clear to me. I understand that 
the Ro-Ro ship was the striker with bow damage forward of the 
collision bulkhead, whilst the bulk carrier was the struck ship, 
and hit in a vulnerable part of the hull, ie., engine room. Can 
the Author clarify his comments for me? 

In considering the foundering accidents, I noted in Lloyd’s 
List of 17th February, 1982 areport that a 4262 ton Roll on Roll 


off freighter shifted cargo and listed 45° before capsizing, I 
wonder if this was another case for advocating formal 
certification of lashing arrangements mentioned in the paper. 

Referring to pages 22 and 23 tables C and E concerning 
collision and foundering, the class identification has been 
included but the National Administration concerned was not 
included. Could the Author supply this information in his 
written reply. 

Finally the interesting section on W.T ramp types always 
begs the question on survey requirements. The Author has 
certainly indicated the essential maintenance of watertightness 
of this equipment is achieved by a combination of a rubber seal 
and the provision of a compression base and cleating 
mechanism. Perhaps it would be interesting to have comments 
to this paper from the Surveyors involved in the survey of this 
equipment and the standard of maintenance found. 


From Mr. A, J. Williams: 


Mr. Rapo has given us a very interesting paper containing a 
great deal of food for thought. The bulk of the paper relates to 
the structural aspects of Ro-Ro ships, but Mr. Rapo has also 
indicated how the structural arrangements have to take into 
account the dimensions of the vehicles to be carried and the 
limitations which this special type of cargo imposes. He also 
draws attention to the losses which have occurred due to the 
shifting of cargo, especially vehicles, and goes on to suggest 
that ‘There may be an opportunity for the Society to play a 
positive part by providing a specific type of consultancy service 
devoted exclusively to the examination and appraisal of lashing 
arrangements on Ro-Ro vessels.’ 

The problem of securing cargoes in Ro-Ro ships has received 
growing attention recently. It is a complicated problem 
involving both the securing of cargo on the vehicle and the 
securing of the vehicle to the ship. The variations in vehicle 
configuration and securing arrangements are endless, leading 
one speaker at the 1981 Ro-Ro Conference to say ‘it would be 
futile even to try to make recommendations of any realistic or 
economic nature.’ 

On the other hand, a lot of damage does occur—the same 
speaker referred to 40 trailers destroyed in a single Baltic 
voyage—and we cannot simply throw up our hands in 
despair. Perhaps our predecessors felt much the same 200 years 
ago when faced with the early problems of classification! 

The IMCO sub-committee on Containers and Cargoes has 
discussed this matter and two proposals have been tabled— 
the French draft requirements mentioned by Mr. Rapo and a 
Swedish proposal for a cargo securing manual. A Working 
Group has been set up and member bodies have been urged to 
initiate discussions with interested parties in their own 
countries. In the UK the Department of Trade has arranged a 
meeting at which Lloyd’s Register was represented. 

There appears to be a general reluctance to see the imposition 
of regulations (as distinct from the existing guidelines and 
advice), as these are thought likely to increase costs and slow 
down loading and discharging operations. This would apply 
particularly on short sea routes rather than the long distance 
services where rather different conditions may apply. 

The Society is progressively building up its experience of 
container securing systems, based on the Requirements for 
Freight Container Securing Arrangements first published in 
1979. Where the securing system is approved for the calculated 
static and dynamic loading and where the fixed and loose 
securing devices are approved and strength tested, the ship is 
eligible for a special features notation. 

It might be practicable for a similar system to be set up to 
examine the proposed securing arrangements on board Ro-Ro 


ships and the design and strength of the proposed lashing 
equipment. For such a system to be accepted it would have to 
be applied in such a way as to avoid any fear of commercial 
disadvantage in those who partake. This might imply an IACS 
agreement and possibly statutory backing through IMCO. 
However, the crucial problem remains that of the strength of 
the vehicle and of its lashing points. Until some means can be 
found of ensuring that all vehicles presented at the docks are in 
fact suitable for shipment then the problems will remain and 
the losses continue. 


From Mr. D. J. Sunter: 


Firstly I would like to thank Mr. Rapo fora very enlightening 
paper. I appreciated it not only as a trainee surveyor but also as 
a past deck officer and it is in the latter role that I would like to 
raise the following points concerning lashing. 

Mr. Rapo mentioned in his presentation that there was a 
‘grey’ area with respect to the responsibility for lashing of 
cargo. From my previous experience it has been ultimately the 
responsibility of the Master and Deck Officers, and rightly so, 
as it is they that have to take the vessel to sea. Therefore, I was 
slightly worried by talk of the hope of legislation being brought 
into this matter as I feel that, if not handled properly, it could 
lead to even more confusion. 

A point which should be remembered at all times when 
discussing lashing arrangements in Ro-Ro vessels is that 
because of the much reduced loading time, there is a much 
reduced lashing time and no one will thank a ship’s officer for 
holding up the ship to put extra or check lashings. It is also, at 
the time of most need, difficult and dangerous not only to check 
but relash cargo and, therefore, would it not be possible to have 
fixed lashing arrangements on trailers, etc., with coinciding 
lashing points on the deck, as I feel that wire, bottle screw, etc., 
is too time consuming. 


Finally there is the matter of cargo lashed on the trailers and 
in some instances in containers. This lashing is done ashore and 
may be suitable for road transportation but in some cases 
definitely not for marine transportation. There is, therefore, a 
problem for deck officers in taking responsibility for it, with the 
ever present pressure of ‘time is money’ in the background. 


From: Mr. M. Merrett: 


Mr. Rapo is to be congratulated on focusing attention on to 
the subject of Ro-Ro ships which form a relatively new and 
rather fascinating type of cargo carrier, with many novel and 
distinctive features. To draw attention to all aspects of the type 
would require a paper much longer than this one, but I hope 
that Mr. Rapo will not mind if I amplify it with some of those 
aspects that I have come across in my own experience. 

One of the main distinctions between the Ro-Ro ship and the 
conventional cargo ship is the manner in which the deck 
structure is designed. The height of ’tween decks, governed 
either by the height of vehicles being transported or by those 
used for loading container cargo, is fairly standard. This results 
in the large Ro-Ro ships having more decks than would be 
found in a conventional cargo ship of similar size. Because of 
this the depth of primary structure needs to be kept as small as 
possible to avoid waste of space. 

Moreover, these decks are subject to relatively heavy rolling 
and point loads, and are supported by relatively widely spaced 
pillars taking large reaction loads. 

In order to accommodate such loadings without making the 
decks excessively heavy or wasting too much space, and also to 
avoid large deflection of the structure, it is necessary 

(a) to keep the span of secondary stiffening (beams and 
longitudinals) relatively short; 
to design the primary structure (girders and trans- 
verses) as a grillage so as to spread the point loading on 
to as many members as possible, i.e., to avoid lazy 
members. 


(b) 


tm 


The spacing of the primary members is normally arranged, as 
far as possible, to suit the container or vehicle stowage plan, 
i.e., in the case of container loading, transverses and girders are 
normally spaced such that the container corner fittings lie as 
close as possible to one or other of them so as to avoid the 
necessity for expensive local reinforcement of secondary 
stiffeners. 

A Panamax size Ro-Ro ship of the type illustrated in the 
paper could be carrying up to 2700 TEU of containers which, 
in the case of containers stowed directly on corner fittings, 
would require some 1350 individual fittings grouped either as 
singles, doubles, or quadruple units. In addition there could be 
a like number of lashing point fittings for vehicle stowage. The 
task of securing these to the decks, and reinforcing them to take 
the loads, is clearly a very time-consuming and expensive item, 
and should be considered at a very early stage in the design. 

Flush fittings inserted in the deck should be of a large size 
with well radiused corners and suitably prepared edges to 
ensure easy downhand welding. The pots under the fittings 
should be well set back from the edge of the insert to make the 
execution of back welds easier. In view of the shape of the 
fitting slots the inserts may require to be of a higher grade of 
steel than the surrounding deck plating. Care should be taken 
in the siting of the fittings to ensure easy access for welding, and 
to avoid cutting and weakening secondary stiffening. 

Additional reinforcement of transverses and girders is also 
usually necessary in way of widely spaced pillars to absorb the 
high loading in these regions. 

Another important aspect is the attachment of secondary 
stiffening to the webs of primary members. In the case of heavy 
wheel loading, the design of the attachment must ensure 
adequate weld area and a satisfactory distribution of load 
which may entail fitting collars and/or lugs at each stiffener 
slot. 

Mr. Rapo has mentioned the trend to eliminate brackets or 
radiused corners in the portal frame structure of this type of 
vessel which is understandable in view of the obstruction this 
would cause to vehicle or container stowage. Careful attention 
to the detailed design of such bracketless connections is 
essential to avoid fatigue cracking. Such connections were 
fitted in a series of ships built in Sweden some 12-14 years ago 
and, so far as I am aware, have proved quite satisfactory. 

Regarding the safety aspects of Ro-Ro ships, it is clear that 
the lack of transverse bulkheads must increase their vulnerabil- 
ity to both sinkage and stability in the case of collision damage, 
and to the rapid spread of flames, smoke and water from 
sprinkler systems in the case of fire. It would not, however, 
seem to be an impossible task to design large bulkhead doors 
which would provide a degree of protection without causing an 
undue obstacle to efficient cargo working. Is Mr. Rapo aware 
of instances where this has been done, or whether such 
proposals have been discussed at I.A.C.S.? 


One last point, I would like to comment on is the question of 
the means of securing and making watertight of bow, side and 
stern doors in ferries and Ro-Ro ships. A number of serious 
casualties to such ships have been attributable to the lack of 
such means, particularly in the case of stern doors. Clearly, if 
the means of securing such doors is inadequate then the safety 
of the ship is in serious jeopardy and all for the sake of a few 
small fittings of relatively insignificant cost. The Society’s Rules 
have never been very specific as to the means for securing ships’ 
side doors, and this has been covered by the term ‘adequate’. In 
the past these were generally rather small openings requiring 
relatively few cleats, which were normally quite accessible for 
hand closing. The situation today is very different. Firstly, Mr. 
Rapo refers to stern doors of 14 metres * 8 metres (45ft * 25ft) 
which is a huge opening. It is clearly impracticable to secure 
such a door with hand-operated cleats, since there is no 
possibility of access to those along the top of the door. 
However, very efficient hydraulically operated cleating systems 
are now available. Secondly, plan approval is now carried out 


by the Society in many more centres throughout the world than 
ever existed before. 

I believe that, both from the point of view of ensuring that 
adequate means of securing are provided, and also to ensure 
uniformity of practice throughout the Society, the Rules 
should be made more specific as regards size and spacing of 
cleats, and also the type of cleating system required, as is 
already done for hatch covers. 

Finally, I would thank Mr. Rapo once again for his 
stimulating paper. 


From Mr. D. K. Hart: 


The Author and his colleagues are to be congratulated on an 
informative and interesting paper which, in particular, reflects 
the current concern with the safety of Ro-Ro vessels. However, 
I would like to limit my comments to two aspects which concern 
structural strength. 

The paper deals in some detail with the transverse strength 
analysis of Ro-Ro’s. It indicates that the transverse primary 
structure need only be analysed with the ship in an upright 
condition. It is my understanding that, in the design of a 
transverse primary structure, the ship should be considered in 
two design conditions, i.e., 

a) in an upright condition, 
b) ina heeled condition which is based on the determination 
of a realistic angle of roll. 

In addition, no reference is made in the paper to the manner 
in which ship response accelerations are considered in the 
structural design process. 

The author’s comments on these points would be appre- 
ciated. 
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‘Ship Type Procedural Document for Ferries and Roll-on 
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From Mr. J. Crawford: 


Mr. Rapo has this afternoon presented a very interesting 
paper on the delights, or otherwise, considered when dealing 
with the construction of Ro-Ro ships. 

The photograph on Page 18 reminds me of an occasion when 
sailing on a ship carrying a cargo of timber; with so much deck 
cargo that a special gangway had to be provided for access to 
the forward end of the ship. The ship was so ‘tender’ that the 
consumption of oil fuel from the daily service tanks over a 12h 
period would literally transfer a list from 5° on one side to 5° 
on the other. Luckily we were spared the experience of heavy 
weather on that voyage. 

Regarding Ro-Ro vessels, Mr. Rapo does well to draw 
attention to the effect of heavy concentrations of water in the 
‘Garage’ spaces of such ships and my comments are made with 
reference to car ferries. Those units may be provided with fire 
protection by means of sprinkler systems and/or water 
curtains. Either way the fire pumps may be required to be 
capable of discharging at rates of up to and possibly in excess 
of 200 tons/hr. This water must be got rid of if it is not to create 
stability problems as indicated in the paper and this is fully 
appreciated in M.D.A.P.A.D. However, this can create a 
problem, for if the area is drained by ‘scuppers’ it would appear 
to be a load line problem, whereas if it is a closed drainage 
system it would normally be dealt with in M.D.A.P.A.D. 

When such cases are dealt with in M.D.A.P.A.D. attention 
is drawn to the necessity of providing adequate drainage from 
these spaces and it is normally required that such drainage 
should be led to a suitable tank capable of containing not less 
than 10 minutes total flooding capacity. This should give ample 
time to get the pumping system operational. It is normal for 
such tanks to be drained via a suitable ballast pump, since the 
normal capacity of the bilge pumps would not be sufficient to 


contain the extra capacity in addition to their normal bilge 
pumping requirements. However, it is normal to provide an 
emergency connection to the bilge pump in addition to the 
ballast pump connection. 

A further item to be especially considered is the location of 
the air pipes from the various storage tanks (i.e. Double bottom 
tanks, etc.,). In the case of tanks that can be pumped up and 
also oil fuel tanks, it is a classification requirement that the air 
pipes be led to the open deck, whereas air pipes from tanks that 
can only be ‘run up’ from the sea are to be led above the 
bulkhead deck. However, on these type of ships the ‘bulkhead’ 
deck may be measured above the load water line in inches rather 
than feet. If such air pipes are terminated within the garage 
decks there is a danger that, should leakage occur in way of 
these tanks in heavy weather conditions, water could be ejected 
into these spaces by the ‘pumping’ action of the sea. Should the 
garage spaces be drained via scuppers any serious list could 
result in the scupper discharges being submerged with a 
resultant restricted outflow and consequent build up of water in 
the enclosed car deck. In the circumstances serious considera- 
tion must be given to the height of such air pipes in these spaces. 
The Rule requirement of 760 mm above the bulkhead deck may 
well be considered insufficient. 

In making the above comments it is appreciated that Mr. 
Rapo’s Paper basically deals with the construction of such 
ships, but since in his wisdom, or otherwise, he ventured into 
the realms of pumping and piping, I thought it well to advise 
that in M.D.A.P.A.D. we are fully aware of the possible 
hazards should an uncontrolled accumulation of water be 
allowed in the car/garage spaces of such ships. 


From Mr. B. Wilson: 


I would like to add my thanks to Mr. Rapo for this excellent 
paper, which must have taken some considerable time to 
prepare. There is little or no superfluous material within its 
covers, and is well presented. 
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One criticism I would make with regard to paragraph. 4.4 is 
that the author has not mentioned the use of higher tensile steel 
on decks subjected to print loads. Having said this, I would also 
like to add that there is a singular lack of information in Part 
3, Ch. 9, Sect. 3.4 of the Rules in this respect. What are the 
author’s views on how this aspect should be approached? 

Whilst on the subject of ‘tyre prints’ in relation to deck 
thickness, what approach would the author make when trying 
to assess deck thickness when the tyre print and tyre width to 
spacing ratios fall outside the scope of Fig. 9.3.1. (Part 3) of the 
Rules? 

What are the views of the author on the note on the above 
figure with regard to interpolation between panel aspect ratios 
of 1 and 2.5? 

One item of design consideration which I feel is worthy of 
mention is the arrangement of primary and secondary 
stiffening at the after end of the ship in way of quartering 
ramps. In order to achieve good access for construction 
purposes, and also to transmit the hinge loads, the stiffening 


should possibly be arranged parallel and normal to the hinge 
centres of the ramp, as indicated in Figure A. 


From Mr. T. Lindsay: 


I would like to thank the Author for a most interesting paper. 
On walking through the deck of a Ro-Ro ship one is aware of 
the lack of subdivision and can well understand the label 
‘DEATH TRAP’. 

In section 7.3 (c) reference is made to Ro-Ro vessels fitted 
with a double-skin arrangement above the freeboard deck. The 
Italian liner Andrea Doria 29083 gross tons sank in 1956 after 
being holed at the bridge front by the Swedish liner Stockholm 
—The Andrea Doria had a double skin and was claimed to be 
unsinkable. 

Perhaps the Author could supply a few figures of interest 

a) Howmany ships in service are fitted with double-skin, 
and 
b) Are any of the buildings of double-skin design. 


AUTHOR’S REPLY 


To Mr Marspen: 


In respect to the low frequency vibration of deck panels for 
wide Ro-Ro ships without centreline pillars, we are aware that 
the fundamental vertical vibration mode could be as low as 2.4 
Hz in the loaded condition or about 8 Hz in the unloaded 
condition. The method of determining the natural frequency of 
the deck structure is by 3D finite element analysis. The 
standards for assessing the results of such an analysis are 
difficult to define but, in practice, every effort is made to ensure 
a satisfactory margin against resonance with known sources of 
excitation. 

Mr Marsden is, of course, correct in his remarks concerning 
the collision between the Ro-Ro ships ‘Stena Freighter’ and the 
bulk carrier ‘Seiryu’ following which the bulk carrier sank. The 
only purpose in mentioning this incident was to point out that 
the so called independent factors involved in a collision can be 
such that it is not invariably the Ro-Ro ship which fares worse. 
However, it was hoped that defenders of the Ro-Ro concept 
would not attach undue significance to this case. 

The flags of the ships mentioned in Tables C and E were as 
follows:— 


Jolly Azzuro — Panama 
Saitobaru — Japan 

Collo — Algeria 

Dong Hwa No. 11 — Panama 

Tollan — Bermuda 

Toyo Maru No. 16 — Japan 

Sackr Al Jazirah — Saudi Arabia 
Ems — Germany (FDR) 
Chuwa — Japan 

Sloman Ranger — Germany (FDR) 
Singapore Horizon — Panama 
Mauritius II — Mauritius 
Zenobia — Sweden 

Beni Saf — Algeria 

Siboney — Argentina 
Cherchell — Algeria 


To Mr WiLiaMs: 


The problems raised in Mr Williams’ contribution concern- 
ing stowing and securing of vehicles in Ro-Ro vessels are wide 
ranging. Some of these can be directly traced to design aspects 
of the vehicles and trailers themselves, for instance: 

a) The main dimensions of the vehicle and its VCG have 
evolved from road-going requirements. The VCG of these 
vehicles may not be ideally suited for marine transport. 

b) The suspension system, whilst suitable for road-induced 
shock loading may be inadequate for accelerations 
induced by the sea. 


However, I would agree that perhaps the lack of suitable 
support and/or lashing points on the vehicle, or their load 
resisting capacity where supports are provided, is the major 
problem. 

Lashing equipment itself should be standardised with a view 
to ensuring that the physical weight of the equipment remains 
manageable in terms of manhandling. This consideration may, 
in some cases, require an increase in the number of lashing 
points on the vehicle where it can be shown that large forces are 
to be transmitted. 

It is clear that the Society’s main emphasis must be on the 
structural and strength aspects and that our examination 
cannot comprehensively cover the complete range of problems, 
some of which may be within the areas of responsibility of 
shippers, vehicle manufacturers, equipment manufacturers 
and ship designers. The number and disposition of lashing 
points on board the ship, for instance, is not covered by 
classification requirements. 

The D.O.T. working group mentioned by Mr Williams, 
which contains representatives of Shippers, road hauliers, 
trade unions, insurers, vehicle manufacturers, the Freight 
Transport Association etc., appears to me sufficiently widely 
based to tackle all the facets of the problem. It is only hoped 
that this group, which was called together in an advisory 
capacity to the UK delegation at I.M.C.O., will eventually 
extend its terms of reference to include preparation of more 
detailed guidelines. 


To Mr Sunter: 


In reply to Mr Sunter, I do not feel that it would be 
appropriate for me to make a pronouncement as to who should 
be responsible for the safe stowage of cargo. Whilst it appears 
logical that the master and deck officers should be in control of 
shore based lashings gangs it is equally true that they have little 
information available to them on how the contents of 
containers or trailers are internally secured. Hence, the 
question arises as to who should be responsible for stowage and 
securing in totality. At a recent conference in Vancouver a 
suggestion was made that the safe securing of cargo containers 
or trailers should be the subject of certification by a specialised 
organisation. An immediate reply to this proposal was given by 
the master of a container/Ro-Ro ship who stated: 

‘I would welcome certificates. However, don’t expect me to 
turn the driver of a trailer off my ship just because he cannot 
produce one since I know that he would certainly be 
accepted by another company’. 

Hence, it could be concluded that this problem may not be 
resolved by such an apparently simple solution. 


To Mr Merrett: 


Mr Merrett’s contribution is appreciated. In respect to the 
incorporation of flush fittings for securing containers and/or 
trailers, a further important point should be made. We have 
become aware of a trend for these fittings to be constructed 
without an overlap of the top plate over the sides of the lashing 
pot. This arrangement is considered undesirable and the 
extension of the top plate by a least 50mm is necessary to ensure 
proper welding. 

I would also agree that the collaring of stiffener slots for all 
deck and double bottom longitudinals designed for heavy 
wheel loading is necessary and reflects current practice. 

The provision of bulkhead doors within the cargo areas of 
Ro-Ro ships is a feature which has gained particular popularity 
amongst Scandinavian designers. An example is the Barber 
Blue Sea vessels presently under construction in Korea. 

I would agree with Mr Merrett that the design and disposition 
of the cleats securing large stern doors is an important enough 
subject to justify more detailed coverage in the Rules. From the 
operational point of view, past experience would suggest that 
attention should also be given to the sequence of the opening 
and closing procedures. 


To Mr Hart: 


In reply to Mr Hart I would point out that the particular ship 
referred to in the Paper was also analysed in the heeled 
condition. As in most cases of ships having relatively wide 
portal frames in the ’tween decks and reasonable web 
thickness, no problems were identified. In general it can be 
stated that the upright condition will be critical for deck 
primary members whilst the heeled condition will be the most 
onerous for side webs. 

The determination of a realistic angle of roll, to which Mr 
Hart refers, is a matter which in my opinion requires lengthy 
discussion. The practice of assuming 30 degrees roll is both 
convenient and reasonably realistic. 

A provision for dynamic loading of the structure is implicit 
within the stress criteria adopted in the assessment of the results 
of static analysis. A margin of about 30% between maximum 
calculated equivalent stress and the yield point of the material 
is considered appropriate for this purpose. 


To Mr Crawrorp: 


Mr Crawford raises aspects affecting the safety of the ship 
which, if not properly resolved, could have catastrophic 
consequences. First, the problem of gravity drainage from 
enclosed spaces by scuppers which, as stated, is normally 
treated as a Load Line matter. The capacity of the fire pumps, 
which determines the possible amount of intentional as 
opposed to accidental flooding is the basis for the selection of 
drainage capacity. This is in line with DOT criteria. 


In the case of drainage to an internal tank or to the cargo hold 
bilges there is little | can add to Mr Crawford’s remarks other 
than to agree with the logic of the requirement for the tank size 
to be sufficient for 10 minutes total flooding capacity. I would 
assume that in most cases this will exceed the capacity of 2 
tonnes proposed by the DOT. 


To Mr Witson: 


Mr Wilson raises a query concerning the structural design of 
vehicle decks if higher tensile steel is used. Whilst there is no 
generally accepted policy concerning this aspect, a ruling that 
deflection rather than stress should be the governing criteria 
would appear to be both logical and reasonable. Hence, the 
mild steel thickness could be reduced in the case of HT 
application provided that the deflection of the deck panel does 
not increase by more than the reciprocal of the square root of 
the HT-factor. An analysis carried out by the A & P Group 
appears to indicate that the following expression would, in 
general, ensure the above: 


tur = (t,,,— 1.5) ° fk +1.5mm 


It can be added that the reduction in plating thickness would 
in most practical cases be negligible i.e. in the order of 5% or 
less. Thus the criteria as outlined would provide little 
encouragement for the introduction of HT steel in vehicle 
decks. 

The extrapolation of Figure 9.3.1, (Part 3) in the Rules has 
always been left to individual efforts and has not been the 
subject uniform interpretation. Perhaps in cases calling for 
extensive extrapolation there would be a justification for 
turning to a direct calculation approach. 

With regard to interpolation between panel aspect ratios Iam 
aware that linear interpolation, as implied by the note or Table 
9.3.1, is practiced in most cases. However, it would appear that 
a non-linear interpolation would be more appropriate. 

I would readily agree with Mr Wilson’s suggestion concern- 
ing the arrangement of stiffening members adjacent to ramp 
hinges and I am obliged to him for raising this matter. 


To Mr Linpsay: 


Mr Lindsay’s comments concerning the Andrea Doria raise 
the question as to whether any ship could be designed to be 
collision proof. In my opinion this is impossible unless full 
control of the collision scenario can be achieved. 

The term double skin when applied to Ro-Ro ships needs 
perhaps a little amplification. Large openings of ventilation 
ducts to open ’tween spaces make the definition double skin 
more flexible for Ro-Ro ships than for other types. However, 
it appears the majority of modern large Ro-Ro ship designs are 
based on the double skin concept. 


We 


